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Suggestions for the treatment of Foreign Vegetable and Flower 
Seeds. By Mr. Robert Ross, Head Gardener, H, C. Bo- 
tanic Garden, Calcutta. 

To James Hume, Esa. Honorary Skcreiary’of the Horticultural Society of 

India. 

Sir, — A few suggestions on the treatment of English, Cape, 
or American Vegetsible and Flower Seeds, and the season at 
which they should arrive in India, so as to give them at least 
a chance of coming to maturity before the hot months set 
in, may be acceptable to those who take a pleasure in the cul- 
tivation of exotic Flowers or Vegetables, as there can be no. 
doubt, but that there is room for improvempt in this matter ; 
perhaps it may be said with truth, that the foundation has not 
yet been securely If^ so as to insure the object which the 
Horticultural Societ3^ India, and others, have been so long 
striving to establish. It may not be generally known or consi- 
dered abroad, that our cold weather Vegetable ^and Flower 
Seeds, almost always arrive in India at too advanced p’sea^n, 
and unless this evil is pointed out to those who send the 
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seeds out, how are they to know, c iNo dpubt, some old ex- 
perienced Indian at home, or here, may have pointed it out 
long sincje,* but not urged it to that extent the case demands, 
or if they have done so, the thing has not been attended to as 
it oUght, and until it is, there must necessarily be a blank in 
the vegetable products of India, as far as vegetables, &c. from 
colder climes are intended to form a part of its produce. 

Para. 2nd. — I often hear complaints of the inferiority of 
Imported Vegetiible and Flower Seeds ; this appears to be an 
annual grievance with some one, or another. It may be so, 
but I am inclined to think, that the fault lies more frequently in 
the treatment the seeds receive, than in the seeds themselves. 
Few perhaps, in this part of India, sow a greater yearly variety 
of seeds from all quarters than I do ; and the Superintendent, 
Doctor Wallich, has a regular supply of the seeds, annually 
sent out from home to the Horticultural Society. Although 
we have not time to attend to the cultivation of vegetables to 
any considerable extent, yet a portion of each species of seed 
received* from the Society is regularly sown, for the purpose 
of testing its vitality, before the Superintendent sends it to his 
friends, or gives it to applicants. The dates when the seeds 
are sown, are regularly entered in a book for the purpose, and 
idso the dates wjhen they germinate, are regularly entered in the 
same book, and it does not appear from this record, which has 
been kept regularly for so many years, that Vegetable and 
Flower Seeds thus received may be considered bad, but on the 
contraiy. 

Para. 3rd. — Relative to the seeds we are in the habit of ' 

1 

sowing from day to day, we are careful, in the first place, in 
preparing suitable mould, that is, m^d that will not cake 
or become hard by frequent watering which would much 
retard tibe germination of the seeds, if not quite kill them. It 
consists in an equal proportion of vegetable mould, or the mould 
m^e from* decayed leaves, and common garden mould, or 
virgin earth, when it can be procured, .added to which, about 
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an eightli part of river sarul. This compost is made das friable 
as possible, so as to afford no inequality of resistance to the 
roots of the young plants as they descend. The mould for 
covering the seeds is carefully sifted, so as to afford no resist- 
ance to the seed lobes or cotyledons, ^as they are raised out of 
the ground by the ascending stem. JLarge pots, gumlahs, or 
boxes, are then prepared, by being washed as clean as possible. 
1 may here observe, that washing the pots, gumlahs, or boxes 
(juite (‘lean, that have been in use before, is most essential to 
the health of plants, young or old ; experience has long taught 
me this, although some may not think it necessary, but may 
content themselves with simply shaking the old mould out of 
the pot, or box, and putting in fresh. Plants, like to be treated 
with kindness, as well as man, or any other animal ; filth, or 
dirt, does not suit them, although they may sometimes like to 
feed on it a little, but not to be exactly planted in it ; and up to 
this date I have had more trouble to get the malees, and those 
under them, to wash old pots, &c. in which fresh plants, or 
seeds, are intended to be placed, than I have to get them to 
perform any other duty, for they cannot see the necessity oi 
washing clean a pot, &c. that is going to be made dirty so 
soon after. 

Para. 4th. — Having the pots and mould thus prepared for 
the reception of the intended seeds, observe, before putting the 
mould into the pots, /cc., to place over the hole, or holes, a1 
the bottom of each, some pieces of tile, potsherds, or gravel ; 
this is done both to prevent the holes from being clogged witl 
* earth, and the earth from being washed oyt with occasional 
waterings ; and it is also intended to prevent the roots of the 
plants from getting o\]|, should any of the seedlings be allowed 
ty remain in the pots so long as to have time to form roots 
so large as to make their way through the holes at the 6ot- 
tom of each pot : this done, fill each pot with eaii^h to withir 
about half an inch of the top, pressing the Miould gently ^md 
equally into the pot a!t the same time, and making it as even 
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und leveloas possible at tlic top*^ : thpn sow tiie seeds^ but take 
care not to sow them too thickly, for if sown too thickly, the 
one -will draw the other up sickly, and weakly. Having 
sow!i the seeds in tliis way, cover them over with the mould 
sifted for the purpose, but take care that they get no more 
than just enough to cover them : if the seeds are large, the 
operation is easy, but if they are very small, it will be best to 
sift a little fine sand over them, as it is hardly possible to co- 
ver them properly, with even the siftened mould, except by an 
experienced hand; choice and select flower seeds are here 
meant. I am thus minute in pointing out how seeds sown in 
pots should be treated, because their germinating depends so 
much on their being properly sown. This paper is not meant 
or intended, to teach those who understand ail about the 
matter, but is meant to instruct native gardeners more parti- 
cularly ; and I think papers of this nature should be circulated 
as largely as possible amongst them, in their own language,, 
so that they might read and understand, for many of this 
class are not without the gift of reason, or common sense, 
Para. 6th. — Having sown the seeds, in the way I have en- 
deavoured to describe, and given them a little water after- 
wards from a hand syringe, or the fine rose of a watering-pot, 
they are to be placed under cover, that is to say, in a place 
where they will not be exposed to the noon-day sun or to heavy 
rains, and there to remain until the seeds have germinated 
(taking care to keep the mould about the seeds damp, but not 
wet) and the plants have got a leaf or two above the seed 
leaves or cotyledons, when they may be placed outside, morn- 
ings and evenings, for a few days, and then after having be- 
come hardened 6y exposure, finally placed outside, 

Para. 6th.— When the plants are about two or three inches 
hi^, or have got four or five leaves above the seed leaves, 
they are to^be potted oft' early in the morning or late in the 
ev^ingi. watering freely after potting, to settle the mould 
around the roots, (if there is no danger of’ heavy rain, it will 
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be best to let them remain ou 1 ;side all night,) and then place 
them hnder cover again from the hot sun for a few days, until 
they recover the shift, when they may be finally placed out- 
side ; but on no account should young or old plants be^^Uow- 
ed to remain under the shade of trees, it is sure to destroy 
them or make them sickly ; in such a situation, they are drawn 
up sickly and weakly, and when finally placed or planted 
out, where they are meant to stand, in an exposed situation, 
the change is more than they can bear ; I mean the sudden 
change from comparative darkness to light, and the great heat 
of the sun acting on tlie leaves and tender shoots that have 
been so long shaded. 

Para. 7th. — If early Cabbage, Cauliflowers, or Broccoli 
plants, 8 cc. are intended to be raised in pots in the way I have 
pointed out, and for early crops, I think they should be raised 
ill ch ' way as they can then be turned out of the pots into 
the o^ien ground, where they are meant to stand, with the baU 
of earth entire, and so would not be subjected to any check in 
their growth by transplantation. The mould for them must be 
rich and good ; vegetable mould will not be rich enough for 
them, although it suits flowers best; instead, therefore, of 
using the compost I have named, add to it one-fourth part of 
>vell-rotted cow manure. (Seethe 11th para, of a paper, in 
the third volume of the Society’s Journal, where cow manure 
Is mentmned: this is just the sort that is wanted for the 
vegetable seeds referred to above.) 

Para. 8 th. — I have so far endeavoured to detail the best 
• practice, as followed here, with seeds sown in pots, namely, the 
treatment required until the plants are large enough to be 
turned o\it of the pots into the open ground, whether they are 
flowers, or some sorts of vegetables (see para. 7 th of this pa- 
per) that must be sown in the midst of the rains, anfl nufsed 
in this way, so as to have good, healthy plants to turn out into 
the open ground, previously prepared to receive them a^ the 
breaking up of the rains. But the question fnay now be put. 
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how are^we to carry these practicp.1 suggestions out into the 
open ground or field ? This I shall endeavour to explain as we 
proceed^ aiid^ also to show, that many plants and seeds are 
lost5 through the treatment they receive, and not from the 
effects of the climate. With respect to the vegetables that may 
be raise4 in pots and nursed in the way described, it will 
add to their well-being, if the pots which contain them, 
are plunged into a bed so deep as just to cover them ; I mean 
a bed like that I shall endeavour to describe hereafter, intend- 
ed for raising salads of various sorts. By plunging the plants 
in pots in a moist bed in this way, the roots would not be sub- 
jected to such sudden change of atmosphere, as they would be 
if kept exposed ; consequently, they would thrive miicli better. 

Para. 9th. — ^The practice of watering Vegetable or Flower 
Seeds, that have been sown in beds or pieces of ground, by sur- 
face irrigation, is highly injurious ; more pjirticiilarly for small 
seeds. It is in every way calculated to destroy the seeds, it 
washes them too deep into the ground to allow them to ger- 
minate, or if they should escape being buried too deep, they 
are liable to rot from too much moisture, because the quan- 
tity of water given, cannot be ascertained. Seeds require no 
more moisture than is sufficient to keep them moderately 
moist, so as to excite germination, and as the radicles descend 
in search of food for the plant, or for whatever cause — ^whether 
in search of food, or to fix the plant firmly in the ground, I 
know not, — perhaps for both, — the water should be increased 
in proportion. On the other hand, if seeds do not get enough 
water, they will die for want of moisture. The quantity ap- 
plied to plants or seeds, is not a matter of indifference. Plants 
will not live without water, nor will they prosper where it is 
too abundant, — aquatic plants excepted. 

Pl^ra.^lOth. — I was in a garden not long since, where I saw 
a piece of ground laid out in beds about four feet wide, and 
crojpped nyith English and Cape Vegetable and Flower Seeds ; 
the ground was so soft with surface irrigation, that it was im- 
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possible to walk on it witljout sinking in it several ii^hes ; few 
plants were to be seen iivany of the beds, although tlie seeds 
seemed to have been in the ground long enoughToV all to have 
been up several inches. It is impossible for Vegetable^and 
Flower Seeds to germinate freely in a hot climate, and in a soil 
so inundated as this was ; it is just the way to kill than : many 
seeds are destroyed in this way, and the cultivator probably 
lays his want of success on the badness of the seed, when 
such in reality is not the case. 

Para. 11th. — ^The reason why I condemn surface irrigation 
for grounds under the culture of Vegetables or Annual plants 
is this, — every time the seeds are watered, the water in passing 
through the channels to the beds, forces with it, less or more 
mould from the sides or bottom of the channels, and depo- 
sits it on the seeds, as it flows on the beds. The mould thus 
conveyed on the beds, becomes considerable in a short time, 
and buries small seeds too deep, to allow of their germina- 
ting, Vegetable, or indeed any small seeds, do not require to 
be covered with mould after sowing, to insure success; it 
is not natural to them, and they will do as well, or better, 
without, provided they are protected by shading and kept 
sufficiently i^oist, until they have germinated, and the radicles 
have got properly established in the ground. As a proof, that 
covering seeds after sowing is not absolutely necessary, I 
may simply say, that thousands of self-sown seedlings may be 
found every year in the jungle, or in gardens, from the largest 
seeds, such as the mango, down to the most minute. In teak 
• plantations, young self-sown seedlings are to be had in great 
plenty every year, and yet if this seed is collected by hand and 
sown in beds and covered with mould, in the usual way, not 
one in twenty will germinate. There* are a few exceptions 
indeed to this, the sissoo (Dalbergia Sissoo) a forest ti^, equal 
in size to the teak, will not propagate its species from self-sown 
seeds, unless it happens to fall from the tree oft cultivated 
ground, close to the trpe that produced the seed, or is driven by 
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the wind/)r other causes from tfie tr^e that produced the seed to 
cultivated ground, or ground under cultivation at a distance 
from the tree. Doctor Wallich, the Superintendent of this 
garden, was the first, and the only person, I ever heard mention 
this fact some years ago^ and since that time, I have carefully 
paid attention to the subject, and have never been able to find 
a self-sown sissoo seedling. The young plants usually seen 
round sissoo trees, are nothing more than suckers from the 
roots, and if any one doubts this, if they will take the trouble 
to try or examine, they will find, what is here stated, to be 
correct. 

Para. 12th. — I do not altogether condemn surface irrigation, 
but for grounds under the culture of Vegetables gr Annual 
plants, subterraneous irrigation would, I think, answer better, 
and the seed would be less liable to perish or rot with too 
much moisture. I suppose the seed to be sown in beds four 
feet wide, with an alley or space between each, two feet wide 
for the. water channels, and to walk upon when weeding 
the crops, &c. For surface irrigation, the beds must necessa- 
rily be lower than the alleys or channels from which the water 
is to be conveyed on the beds ; instead of the surface of the 
beds being below the natural surface of the ground, they 
should be raised a little above the surface, say, one or two 
inches, and the channels between the beds should be exca- 
vated about eight inches dcjep, and as many wide, and filled 
with water, when it may be thought necessary; this mode 
would effectually irrigate the sub-soil, and a very little surface 
water from the fine rose of a watering pot, or garden engine, 
would be sufficient to keep the surface moderately moist, 
to cause the seeds to germinate ; and there would be no danger 
of the seeds being over-watered, with proper management. 

Fara.*13th. — ^The preparation of ground for vegetables, by 
digging, trenching, and manuring, should be performed in the 
hot^months. It is wrong to delay doing this until imme- 
diately before the season of sowing or planting, as the ground 
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then generally gets such a^sup^rficial preparation in the hurry 
to getf in the crop, that plants can derive but little benefit 
frofli the operation. In many instances I see It done when 
the seeds or plants should have been in the ground several 
weeks, so that so much of the most favourable season for rais- 
ing vegetables is lolSt, or at least not* improved to that extent 
it might be ; as there can be no doubt* that exotic vegetables or 
salads can be raised here, if not in all, at least in most months 
of the year, with the same treatment and care in preparing, 
and manuring the ground for them, that they get at home. 
And why is it that more of them are not raised, at what may 
be termed an unfavourable season ? The reason appears to me 
to be simply this, — there is too much left to native agency, 
even where the thing might be done more complete, as there 
can be no doubt, but that there are hundreds of European 
gentlemen in India, who know how these things should be at- 
tended to, to insure success, but from some cause or other, 
they leave it to be superintended in whole, or in part, by the 
native overseers or malees they employ, and rest satisfied 
with simply telling them how things are to be done, without 
seeing that it is done properly. There is not a native over- 
seer or malee in India that will do a thing as you tell him, un- 
less you stand over him, and watch his every movement; 
at least not out of the two hundred we have in this garden ; 
and I doubt not, there are many such in other quarters. 

Para. 14th. — ^The proper season to manure garden-ground 
in this climate, or indeed for any crop that requires manur- 
• ing, is just before the commencement of the rains, say the latter 
end of May or the beginning of June. The ground should, in 
the first place, be prepared for the manure, either by digging 
it one foot deep, or trenching it two feet deep, if trenching is 
intended; and for ground that has been long under cfcp, 
trenching would be of much service, as it would be giving the 
ground a fresh surface, an object that is not^enough.atteigled 
to ; the good effects of .which are, as far as I can learti, but little 
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known in this part of India. Trenching is carried on in this 
garden to a considerable extent with success, so that I speak 
with confideitbe, and would urge its adoption in all quarters. 
In trenching, all that is necessary, is to open at one side of the 
plot a trench of the desired depth, three or four feet broad, 
and the whole length of the piece intended to be trenched ; 
then proceed to fill this opening from one end by working 
out a similar one. In this way proceed across the plot to be 
trenched, and then return, and so on, in parallel courses, to 
the end of the plot, observing as you go on, that the old sur- 
face soil is always placed at the bottom of each trench, and 
the bottom placed on the top, so that when the plot is finish- 
ed, it will have a fresh surface. 

Para. 15th.— When the ground for vegetables has been 
made level, after having been dug or trenched, the manure 
should be spread over it, and then dug in, just so deep, as 
barely to cover it with mould. The object of covering the 
manure with mould so slightly at first, is, that the solid mat- 
ters contained in it, capable of being dissolved by water, may 
be washed into the ground, so as to enrich it, by the heavy 
rains so shortly expected, and when the ground is meant to 
be sown, or planted. At the breaking up of the rains, all that 
is necessary, is simply to dig it afresh, breaking it as fine as 
possible. After digging, mark out the beds, &c. and sow or 
plant, which ever is intended. After sowing, tread in the seeds 
lightly all over the beds, and rake in the seeds regularly length- 
wise into the beds, so that little time is lost at the season the 
plants or seeds should be in the ground and may be expected 
to thrive. If ground is manured at the breaking up of the rains, 
it remmns with very little alteration in the same state, as when 
it was turned into the ground, until the succeeding rains, or 
we# months, so that the plants derive but little nourishment 
from it, and^the object of manuring the ground for the benefit 
of the drop* is frustrated. And how can it be expected to be 
otherwise, when perhaps the manure is applied in a very dry 



Foreign Vegetable and Flower ^eeds. 


11 


state^ at a very dry season, or\he commencement of the dry 
seasoti, and in a very hot climate ? The more moisture the 
mmiure has in it, the better. I consider manufe applied* in a 
dry state and in a dry season, in this climate, to be of very little 
use to vegetables of any kind, hence the preserving manure 
for any length of time until it is vt^anted, is of importance. It 
should, if possible, be defended from the sun. To preserve 
it under cover, would be of great use, or to make the site of a 
dung-mixing on the north side of a wall or plantation, anS not 
allow any of the fluid that may collect in it to be lost, as it 
may be considered the best of the manure for any purpose. 

Para. 16th. — As the quantity of manure required for some 
sorts of vegetables is of importance, — ^for without it, good, 
large, show specimens cannot be produced,'-»*it may be neces- 
sary to give some idea of how much should be given. Ground 
for cabbage or any Brassica requires to be very rich and well 
• manured ; the manure should be spread all over the ground 
two inches thick, if it is three inches deep, or more, all the 
better, it will not be too much. Onions should have the 
same quantity of manure, except they are meant for pickling, 
in that case, they should be planted or sown in a poor soil. 
This may appear an enormous coat of manure for any vege- 
table ground, and so it would be, was it the intention to cover 
the whole of the ground cropped with vegetables in this way, 
but this is not the case. The ground manured so one year, 
will not require manure for some years after, as it will come 
in for other crops that do not require such a rich soil. Such 
as, beans, peas, carrots, parsnips, and many others that 
would come in rotation. Ground for carrots, or parsnips, 
should not be manured the same year the seeds are to be 
sown ; if it is, it should be very rotten, and have nothing in it 
calculated to obstruct the roots as they descend ; 6ut *iey 
would be much better in quality, were they rjjised in new 
ground, or ground that has not lately been Jurned up by^the 
spade, or plough. Celery is another plant that requires a great 
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(leal of manure to grow it to ^ larjge size ; indeed, it should 
have the manure alone, without any mixture of earth, Except 
just, enough to cover it on the top from the hot sun, four, five, 
or six inches deep in the trenches, in which it is planted. But I 
fear it will be swelling this paper to too great a length to enter 
minutely into the treatment of many individual vegetables. 

Para. 17th. — For raising salads of various sorts, such as let- 
tuce, endive, radish, and any others, a very rich bed should 
be made, raising it about six or eight inches above the sur- 
face, and sinking it about six inches below the surface, so 
that the roots of the plants would have about twelve or four- 
teen inches of depth of rich ground to grow in, a depth suffi- 
cient for this sort of crop. For convenience in gathering or 
cutting the crop, or weeding, watering, &c. the beds should 
be made about four or five feet wide, and as long as may 
be thought necessary. Over the bed, a stage or frame should 
be made, about six or seven feet high, and the roof covered- 
with mats, or any thing else that will answer to shade it from 
the hot sun, or heavy rains, and the sides left open ; but ob- 
serve, that the bed is to be shaded in this way only from a 
hot sun or heavy rains, at all other times it is to be exposed. 
On each side of the bed, and as close to it as possible, a trench 
should be dug about one foot deep, and about eighteen inches 
wide at the top, and filled with water, when it may be thought 
necessary ; if this is attended to, with a little surface water, from 
the fine rose of a watering pot, or garden engine, the plants 
will thrive and do well, provided they are regularly thinned out, 
so as not to be allowed to touch each other ; the roots will be 
sure to find out the moisture at the bottom, but care must be 
taken, that the water is not too abundant, or it will rot the 
roots when they come in contact with it, that is to say, when 
thf)£ roofs are allowed to remain in a very wet soil for a consi- 
derable tim^. It is very easy to place pieces of wood or any 
thi^ over the drain to stand upon, when it is necessary to 
sow, weed, or water the bed. It is surprising to what a grejit 
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depth the roots of some plants ^vill penetrate into the^round, 
when they are in a soil they like. The root of the pea, though so 
smafl, will penetrate two feet deep. In the bed just described, 
young plants that are being raised in pots might be plungfed, 
and it would benefit them much j (see a former para, of this 
paper). I may further add, that a bed of this sorf would 
answer admirably for early horn carrot, &c. As the mould of 
which the bed is supposed to be composed, would not keep 
in a perpendicular position at the sides, without support, 
turf from a pasture will answer very well, or any thing else 
that may be convenient, such as slabs or rough boards of any 
kind, to give it support. 

Para. 18th. — A more suitable place or bed than that I have 
just endeavoured to describe for raising salads and vegeta- 
bles of sorts, would be the north side of a wall. A wall sixteen 
feet high, built direct east and west, will give a oorder that the 
sun /ll not reach, eight or ten feet wide, or more, if not quite, 
at least, nearly one half the year, namely, from September to 
March, and the difference of temperature on the north side 
frt'ii. that of the south is considerable*. I have tried it in this 
garden, and find that it is no less than thirty degrees ; indeed, 
in this present month, (November) from repeated trials at 
twelve o’clock, and at two p. m. I found the difference thirty- 
four degrees ; I mean on a thermometer placed in the shade on 
the north* side, and in ^ the sun on the south side; and I find 
that plants that would not live if planted on the south side, 
will do well OP the north side, that is to say, plants of exactly 
1;he same species, or propagated from the spme plant. The 
wall referred to, is fourteen inches thick, but 1 do not believ* 
that a wall only one brick thick (4 mches) would be so cool oi 
the north side. A bed for exotic vegetables, flowers, or som* 
sorts of fruits, (the latter could be trained on the wall,) is jist 
what would answer, and could be made on the noijh side of i 
widl of this sort, and there would be no expqnce fbr.^Hdgi) 
for sL\ months ‘out of. twelve. In the hot and wet month 
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when tlje sun is nearly vertfcal, and indeed quite so part of 
the time^ there would be but little shade on the north •teide of 
the wall. If I remember correctly from observations I made 
last June^ there would not be more shade at twelve o^clock 
than one foot, or eighteen inches^ and up to about eleven 
o’clock there would be none, as the sun is then so far north. 
At such a season, the frame, stage, or shade for the bed re- 
ferred to in a former para, of this paper, could be used, as ve- 
getation is never at a stand in this climate, where moisture is 
to be found, and where water, one of the grand agents in the 
vegetable kingdom, can be administered judiciously. I think 
that many English, and Cape vegetables and salads can be 
produced here the whole of the year. Seeds will . germinate in 
India at any season, and 1 think any private family may raise 
vegetables on a’ north border, in the way I have described, the 
whole of the year, at least enough for family use, and at a sea- 
son when they might be considered a luxury, 

Para. 19th. — ^The season at which Veigetable and Flower 
Seeds should arrive here, is early in July, when the sowing 
may commence; and for family use small sowings of vege- 
tables and salads should be made every fortnight or three 
weeks ; as a great many species so soon run to seed in this 
hot climate, it becomes necessary to sow frequently, so that a 
suitable supply may be at all seasons available ; and for some 
sorts, such as spinage, it will be necessary to sow every week, 
and indeed at some seasons of the year, twice a week. Expe- 
rience will soon point this out, so that I need not enumerate, 
my object being simply to note a few general suggestions 
throughout this paper. Flower seeds should be sown in small 
quantities in the same way, so that if any should fail through 
neglect or other causes, there would be a succession to fill up 
thfe blanks thus made. The reason why so few English, Ameri- 
can, or Cape flower plants, as well as vegetables, come to ma- 
turity h.ere, is cjiiefly because they are sown at too advanced a 
season, and placed in too exposed situations in the sun, and our 
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winters being so short, thej are 'cut off by the hot, dry season, 
before •they have time to come to maturity: whereas, were 
they sown in July or early in August, and at the*breaking*up 
of the rains, turned out of the pots on a border in a noHh 
aspect, they would do well, as the sun could not' reach them, if 
placed on a bed or border on the north side of a w§ll, until 
the latter end of March at least, — I mean the meridian sun, 
the most destructive to tender plants* The want of such a 
situation as this is the cause of so many failures, and I am sur- 
prised that a wall or screen of this sort (if it should be nothing 
more than bamboos and mats, which would be better than 
nothing,) has not been suggested or tried. It may have been 
tried, but I am not aware that its advantages have ever been 
brought to public notice. Let us give thirsuggestion a little 
more scope, and suppose several walls to be erected on, say 
one-fourth of an acre of square ground, the walls to be 14, 
16 or 20 feet high, or more. What would the proprietor have 
for his trouble and expence? Why, he would have about 
one half of this space, more or less, that the sun would not 
reach, for six months out of twelve ; and also the advantage 
of the north sides of the walls for exotic fruits, &c. and the 
beds or borders for the various vegetables, flowers, Ac. he 
may think proper to cultivate, with much less trouble, than 
he would have, if the plants were placed in exposed situ- 
ations. bricks and labour are cheap enough, and a few thou- 
sand rupees to some gentlemen, laid out in the erection of 
walls, would be of little moment* 

• Para. 20th. — ^As the seeds that would b^ forwarded from 
England, America, or the Cape, so as to arrive here in July, 
would be the produce of the former season ; and as objections 
might be raised against such seeds, lest they should not germi- 
nate after having been gathered, six or nine months before 
the date of their despatch to India ; it may be necessary to 
give some idea of how long certain vegetable ^nd other* seeds 
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may wit^h safety be kept, so “as to ensure their germinating 
after sowing. The latest dates at which some seeds generally 
sent out^ to India, as well as some natives of India, may be 
expected to grow, are the following : — 

Cabbage tribe — ^three years; they will grow after four. 

Leguyninous, culinary vegetables, comprehending the bean, 
pea, and kidney-bean— one year. 

Esculent roots. Beet — ^nine or ten years; turnips and 
skirret — four years or more ; carrot and pars- 
nip— one year ; radish — two years. 

Spinaceous plants. Spinage — three years ; orach — one 

year ; purslane — ^two years. 

Alliaceous plants ; such as onions, leeks, &c.— two years. 

Asparaginous plants. Asparagus, seakale, and artichoke — 
three years. Cardoon and rampion — two years. 

Acetarious plants, or salads — generally two years ; lettuce 
and endive — ^three years ; burnet — five years ; 
mustard and parragon — four years ; sorrel — six 
years ; celery — nine years, or more. 

Pot herbs — generally two years ; parsley, dill, fennel, and 
chervil — ^five years; marigold, and borage — 
three years. 

Sweet herbs — ^generally two years; but rue and rosemary — 
three years ; hyssop and thyme — five years. 

Tart Plants, or plants used in tarts, &c. — generally two 
years '; but rhubarb — only one ; and gourds and 
pumpkins — ten years. 

Herbaceous fi;uits. — ^The cucumber and , melon — ^ten years^. 

* Indeed I have raised melons from seed thirteen 
years old, and I believe it would have kept fresh 
many years longer. Love-apples and capsicum 
tribe — two years. 

Annual c and biennial flower seeds — generally two years, 
r but some only one. 
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Tree seeds^ stones — ^two yeaf s ; and some species Cratae- 
gus (Haw) — three ; but their success is doubt- 
ful the second year. 

Coffee seeds will not germinate^ unless they are sown within 
six or seven weeks after they are gathered. 
I give this hint here regarding Coffee, because I 
have often heard complaints about their not 
germinating. 

The vitality of some of the seeds referred to above, I have 
tested at home, and some here. Seeds lose their vitality much 
sooner in India than in England; indeed, many Indian seeds 
require to be sown the moment they are ripe ; some, I find, 
will not keep fresftbr a single week. 

Para. 21st. — An estimate of the quantity of some kinds of 
seeds, that are required to sow certain portions of ground, 
may be of use, as it will enable cultivators, who know little of 
the matter, to calculate how much seed they will require 
for the ground they intend sowing ; so that they need not 
be at the expense of purchasing more than is necessary. With 
this view then, I shall commence with the Cabbage tribe : — 

Cabbage Tribe. — For a seed-bed four feet wide by twenty- 
four feet in length, two ounces will be required. There 
are some sorts of the Cabbage tribe, that require a less 
proportion of seed for the same space of ground ; but- 
as* this is of little importance, I need not enumerate 
them : my object is simply to give an idea of how 
much is necessary. 

Leguminous Culinary Vegetables. — Beans. Plant all the 
sorts in rows, two feet apart for the smaller, and 
three feet apart for the larger sorts. For smaller 
sorts, one pint of seed will sow eighty feet of row : and 
one pint of the larger sorts will sow forty feet of roV, 
from three to four inches distant in the rpw. — Peas. 
Sow all the sorts in drills from three Jbo four feet 
sunder. Of the small early kinds, one pint will sow 
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a fow of sixteen or twehty yards : for the larger sorts, 
the same measure will sow a row of thirty yards. — 
Kidney Bean. Sow in rows as above : lialf a pint will 
be enough for a row seventy feet in length ; the 
beans being placed nearly three inches apart. 

Esculent Roots. — Potatoe. For a plot of ground thirty- 
two feet wide by forty-eight feet in length, planted 
in rows two feet distant, by twelve inches in the row, 
two pecks of roots or cuttings will be required. — 
Turnip seed. For a seed-bed four feet wide by 
thirty in length, the plants being allowed to remain 
and thinned to eight or nine inches distance, half an 
ounce of seed will be required. — Carrot seed. Mix 
the seeds with dry sand, and rub them well to part 
them, for convenience in sowing. For a bed four 
feet by thirty-five, one ounce will be required, and 
the same for 160 feet of drill. — Parsnip seed. For 
•a bed five feet by twenty-four in length, half an ounce 
is enough. 

Spinaceous seeds. — Spinage. This seed is generally sown 
broad-cast; and for a bed five feet wide by twenty- 
five feet in length, two ounces will be required ; if 
sown in drills, one ounce will sow the same space ; 
in drills it is easier to weed and gather the crops. The 
drills should be from nine to twelve inches apart. — 
White Beet, For a bed five feet wide by tw^elve in 
length, one ounce is required. 

Alliaceous see^s. — Onions. When onions are meant to bt 
drawn young, two ounces of seed will be required 
for a bed four feet by thirty in length. But if allowed 
to remain for bulbing, one ounce will be enough 
for a bed five feet by twenty-five in length. — Leek, 
froip seed ; it may be raised from offsets. For a bed 
' four fecf by eight feet in length, one ounce of seed is 
required. 
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Asparaginous seeds. — ^Aspamgus. If sown to transplant ; 
for a bed five feef wide by eight feet in length, one 
quart of seed will be required. If sown to remain 5 for 
a bed five feet wide by twenty-four feet in length , ,006 
pint will do. — Seakale. If sown to transplant ; for a 
seed-bed four feet wide by eight feet, sown in drills 
ten or twelve inches apart, by* eight inches in the row, 
two ounces will be required. If sown to remain; 
then this quantity will serve for a plot of ground* five 
feet by sixteen feet, sown in drills two feet apart. 

Acetacious seed. — Lettuce. For a bed four feet wide by 
twelve in length, a quarter of an ounce will do, and 
will produ<!fe 400 plants or more. — Endive. For a seed- 
bed fotir feet by twelve in length, a quarter of an 
ounce will do. — Celery. For a seed-bed, five feet by 
eight feet in length, half an ounce will be required. 

I am, &c. 

H. C. Botanic Garden ; Robert Ross, 

December 9/A, 1845. Head Gardener. 


Replies to queries regarding Manures^ as applied in the Dis- 
trict of Rungpore. Communicated by H. Rkhling, Esq. 

To James IIume, Secretary Agricultural Society, Calcutta. 

My dear Sir, — I have to throw myself entirely on your 
indulgence, for having now been a Member of the Society for 
upwards of a year and a half, without noticing the queries 
concerning manure, drawn up by Dr. Lyon Playfair, and pub- 
lished in the Societ/s •)urnal, Vol. I. page 207, and repub- 
liShed in Vol. IL, accompanied by an appeal to the public,»to 
come forward with communications on the subject of ma- 
nures. As the Rungpore ryotts pay a great de^ of. atten- 
tion in improving their lands by the application of manures. 
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I have^ lierewith, the pleasure «of submitting to you, some re- 
marks, wliich have come before my'notice, relative to this im- 
portant subject : — 

U Is much value attached to the urine of animals as a ma- 
nure, and in what state is it applied ? What animal is consider- 
ed to afford the best ufine for manure, and to what kind of 
crops is it applied ? 

The natives of Rungpore do not go to the trouble of col- 
lecting the urine of animals, although, they are well aware 
of its value ; this, I suppose, is more owing to the difficulty 
they would have in collecting the stale of animals, than to a 
disregard of its value. 

3. Is much night soil (human faeces) ustfd for the purposes 
of manure ? How is it prepared for this purpose, and to what 
extent is it applied per acre ? What kinds of plants are found 
to be most benefited by it ? 

Cast and habits of a Bengalee, have got a too powerful hold 
of him .to incRice him to make use of human faeces as a 
manure. 

4. State particularly, how the dung reservoirs are made, (if 
protected from evaporation, &c.^&c. ;) and what substances, 
are usually thrown into them ? 

Much attention is not paid to the size, or shape, of dung 
reservoirs ; they generally consist of small pits dug in an ele- 
vated comer of a field ; when the pit is full, a layer df earth is 
laid over it, and the dung left to ferment ; many have no dung 
reservoir, but heap up the dung in a convenient part of a 
field; the dung is generally mixed up with the straw the 
cattle get to lay upon during night. 

5. State whether animal manures are applied fresh, or in 
a state of putrefaction. 

/Animal manures are generally applied in a putrified or 
decomposed state ; it is sometimes also applied fresh, when 
it js invariably applied to young plants that have been planted 
out. 
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6 . State what mineral manures are used, such as lime, 
gypsiim, saltpetre, &c. &c.; specifying the quantities per acre, 
the crops to which they are applied ; and the manner of .their 
application ? 

Mineral manures are never made use of. 

7. Is the land ever left fallow, *and if so, how often in 
twenty years ? 

The land is sometimes left fallow, if the ryott has lands to 
spare, which is not generally the case ; on the poorer Kinds, 
only one crop of paddy is taken off yearly ; whilst the richer 
lands yield two paddy crops, and besides, a Kalaye (gram) 
crop. 

8 . Is there any rule for the rotation of crops ; that is, is 
there any succession of crops which are found to grow best 
one after the other ? 

Rules for rotation of crops are occasionally attended to ; 
lands from which two or three crops of indigo have been taken 
off in succession, can never produce a good evS^ of tobacco ; it is 
said, the leaves become yellow before the plant has come to 
maturity. Sowing wheat and barl^, year after year, on the 
same lands, is said to exl^st the soil ; mustard seed is ge- 
nerally sown in the lands, that have the previous year been 
occupied by wheat ; the lands are then manured with oil-cake. 
Kalaye and all species of gram are said to draw but little nour- 
ishmenf from the soil, and tend in some measure to improve 
the same, yielding almndance of large leaves, which, when the 
crop is taken up, are burnt on the lands. Hea\y stiff lands 
• are generally sown with Kalaye in the months of August 
and September, and when it is in full blossom, it is ploughed 
into the ground; this process is said not only to impart 
richness to the soil, but tends also to loosen it and keep it 
cool and moist. Indigo is considered to exhaust *the^soil 
very much ; and two successive crops of the same, cannot be 
raised with advantacre on the same land, unless it is well 
manured. 
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9. Are the ashes of burnt plants or wood, used for ma- 

nures ? If* so, what ashes are preferred, and to what crops are 
they.furnislied ? « 

Ashes of burnt weed, wood, straw, cow dung and paddy 
husks, are carefully collected and applied as manure ; it is gene- 
rally applied to cold weather crops, as wheat, mustard, barley, 
&c., when they have appekred about 4 orS inches above ground. 
No difference is made with regard to ashes obtained from dif- 
ferent: substances. Ashes obtained from Indigo weed, is des- 
tructive to vegetation ; I have no doubt, that if it is applied in 
moderation, that it will fertilize; but I have never made the 
experiment. As some important discovery might be made on 
this subject, I have the pleasure to enclose a small parcel of 
ashes, to be subjected to a chemical analysis; for the weed itself 
is a powerful manure, and which I shall notice hereafter. 

10. Is flesh or blood held in esteem as manure ? 

Flesh or blood is never made use of, but I have seen 
rotten fi^h apj^fllM as manure to trees ; in which case, the soil 
is removed, round the root of the tree, and the roots laid bare ; 
after having allowed it to'^ remain so for a couple of days, the 
fish is applied to the roots, intenuped with fragments of pots 
and paddy husks, and covered up with earth. 

11. Are the ground bones of animals used as manure, or, 
are they thought much of ? 

The Rungpore ryott is too much a slave to his east and 
prejudice, to make use of bones as manure. 

12. Is saltpetre ever used as manure ; if so, to what kinds 
of land is it applied ? Is it used before sowing '; along with < 
seed ; or after thp blade is up ? 

Saltpetre is never used as a manure ; neither is its value 
known, nor can the ryotts afford to use it. 

1^. U much value attached to the dung of domestic ani- 
mals, such as the cow, horse, sheep, elephant, goats, &c. ; and 
which animal furnishes the best manure ? Are the excrements 

i f 

of snakes used or valued ? 



as applied in tlie District of R^ngpore. 23 

Much value is attached to® the dung of cows^ gheep, and 
goati^ that of horses is sometimes objected to, on account of 
its*causing weeds, which I can hardly think is the case, when 
applied in a decomposed state. I have not seen durig of 
elephants made use of, neither the excrements of snakes; the 
latter, it would be difficult to procure. 

14. Is common salt used much ^ a manure ? If so, to 
what crops, and to what kind of lands ? 

Salt is never used as manure ; many ryotts have often not 
even the means of using it in their food. 

15. What kinds of manure are found to answer best for 
bamboos ? What for rice ? What for Indian corn, &c. ? 

Bamboos #*6 never manured, but when they show a ten- 
dency not to thrive, which generally occurs when the knotty 
roots get above ground, a ditch is dug on each side of the 
hedge, and the roots covered up with earth, as all lands 
attached to bamboo hedges get exhausted : the above tends 
also to improve those lands, as the small rc^ts of bamboos, 
spreading to a considerable distance round the hedges, are 
cut over, and thereby prevented from drawing nourishment 
from the adjoining fields. Much attention is not paid to the 
choice of manures for rice, &c., as they generally take whatever 
is at hand. 

16. Is burned clay ever used as a manure ? 

I haVe seen pounded bricks (soorhy), applied in gardens ; 
but I have never seen it used on a large scale in agricultural 
operations. 

• 18. Can corn be grown for three years in succession on 

any land ; or for how many years can crops of corn plants be 
obtained in succession ? 

Corn may be grown three or any number of years in succes- 
sion, on all rich lands that are yearly well manured arfd till^ed. 
Wheat, barley and oats, as I have above stated, ^exhausts the 
soil, and cannot be sown in succession, unless the land^are 
well manured 
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19. State all the different sifbstances usually employed as 
manure^ and all those you have heard^ have been employed. 

The substaAces used as manure, besides what I have already 
mentioned, are : — 

First. Decomposed vegetable substances; amongst these 
stands foremost Indigo weed, which is thrown out of the vats 
after the plant has been steeped in water and undergone fer- 
mentation ; this is made use of either in a state of decomposi- 
tion as cow dung, or it is applied to fields just after having 
been thrown out of the vat ; this latter practice takes place 
during the rains, and is managed as follows : — ^The field to be 
manured, having previously been ploughed up, the weed is 
conveyed to it, and spread in circular heaps, ab8ht six feet in 
diameter, and the heaps about eight and ten feet apart, care 
being taken to make all the tops or leafy parts of the weed 
meet in the centre ; after having heaped up the weed to the 
thickness of eight and nine inches, it is covered up with earth, 
and is allowed ^ to remain so for about one month, during 
which time the earth which has been thrown over the weed, 
combined with occasional showers of rain, promotes a decom- 
position of the weed; when the land is ploughed up and 
prepared for the reception of seeds or plants. The effects of 
this process is wonderful, for I have often seen the finest 
crop of tobacco raised on very poor soil, manured with indigo 
weed, previous to which it had not been capable of Support- 
ing the vegetation of the most hardy plants. 

Secondly. Water drawn off from Indigo vats, after the se- 
paration and precipitation of the coloring matter has been « 
effected, is one of the best agents for enriching poor lands 
I know of, and very much appreciated by ryotts, who, when 
they have lands attached to an Indigo factory, are very par- 
ticjillar “in digging drains, and leading the water into their 
fields. Its application consists in inundating the land to be 
mapured, for several days ; after the water is evaporated, a black 
substance is deposited on the surface, of the ‘soil, when the 



25 


as applied in the District of Rmgpore. 

land is ploughed up and prepared for sowing. It may, per- 
haps, «iot be thought out of place to quote an instance of its 
fertilizing power. Adjoining the works at this factory, I have 
a spot of ground, which contained a very poor soil, on which I 
could not grow any thing to advantage, till a couple of years 
ago, I dug a drain and led the water from my vats into it, and 
inundated the same with it : after th*e manufacturing season, 
I ploughed up the land and sowed it with oats, which sprung 
up most luxuriantly, and within a short time attained* the 
height of five feet, with fine, large, broad leaves of a dark green 
hue, but the stocks not being able to support the weight, 
they were soon thrown to the ground, and completely rotted, 
before the grains could come to perfection. I have since had 
several fine crops on the same land ; and since lust year, I have 
turned it into a vegetable garden with success, and at present 
it contains the best soil at this place. 

Thirdly. Oil-cake obtained from mustard seed, is a very 
powerful manure, and very extensively used here ; it is appli- 
ed both before, and after sowing or planting ; it is generally 
applied before, and ploughed into the ground when it is to be 
sown with grain and seed, as wheat, barley, oil seeds, &c. ; 
but in case a field planted out with plants is to be manured, 
the oil-cake is applied after planting. To sugar-cane fields, 
it is generally applied once before planting, and twice after the 
plant has appeared above ground, and then always previous 
to w eeding the field ; by which process, the soil gets stirred up 
and the oil-cake well mixed with it. The usual proportion 
*for a biggah (2,500 square yards) is between five and six 
maunds, according to the quality of soil. Lands manured 
with oil-cake, will require the application of the same every 
year. Oil-cake soaked in water and made into a soft sub- 
sfance, is applied to sugar-cane tops, previous to plantii^ ; 
this prevents the young plant from being attacked by white- 
ants. 
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20. Is it true, that few or ho weeds are to be seen in the 
com fields of China^ and do the Chinese ever use miimal 
manures (not human) for theup corn fields ? 

In this part, the cultivators take great pains in clearing 
their lands from Wfeeds, and although they weed their lands 
two or three times yearly, they have a great deal of trouble in 
keeping their lands clear from weeds ; and a ryott cannot ex- 
pect a good crop, unless he weeds his lands. 

21. Is it customary to apply the manure on the lands, or are 
the plants themselves manured ? 

Manure is generally applied before sowing, and before and 
after planting young plants out. When a field shows symp- 
toms of not thriving, pounded oil-cake and ashes are applied 
to it, and the soil stirred about. 

22. Is it the c^se, that the seeds of plants are often steeped 
in urine before being planted ? 

Seed is never steeped in urine, but if Paddy plant is to be 
raised for transplantation, the seed is scmked in water for a 
day, and tied up in a piece of cloth till it shows symptoms of 
germination, when it is sown on the surface of a spot of 
ground, previously worked with water into a soft mud, 

23. Is it at all customary to burn the straw of plants, 
and strew the ashes on the field, or to return it unbumt to 
the soil ? 

All species of weeds, and straw of plants and Paddy husks, 
are burnt and strewn on the field. 

Remarks . — Since the establishment of Indigo factories in this 
District, whole tracts of waste lands, consisting of sand with 
very little sub*-spil, have been brought under cultivation, by the 
application of Indigo weed as manure ; and as this manure is 
very much appreciated by the ryotts here, and it may be 
interesting to ascertain its components, I have the pleasure 
of enclosing three papers containing, 1st. — ^The,weed in a 
state of decomposition. 2d. — Some soil manured with the 
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refuse water from the Indigo vats. 3d.— Ashes obtained 
from burnt Indigo weed : and shall feel obliged ^by your 
adopting some means to subject the same to a chemical 
analysis.* 

I Temain^ &c. 

Chandamaree, Rungpore ; H. Rehling. 

14M October^ 1845. 


Correspondence relative to the mode of cultivating and prepar- 
ing Munjeety in various parts of India. 

[The Committee of Papers deem it necessary to offer some explanation 
for the delay which has taken place in publishing the greater part of the 
following interesting correspondence. The correspondence originated in 
a suggestion made by a Member at the general meeting in Februaiy, 1844 , 
and adopted by the Society, to institute some enquiry into the mode of 
cultivating and preparing Munjeet, or Indian Madder (Ruhia cordifbUa )y 
in the localities where it is principally grown, with the view of ascertaining, 
if, by a better mode of culture and a more cgueful preparation, the quality 
of the article could be sufficiently improved to enter into a closer commercial 
competition with the well known Madder (Ruhia tinctorum) of Europe. 
Shortly after the receipt of these communications, the specimens of Munjeet 
obtained from Major Lawrence, and Dr. Campbell, as also a few which were 
forwarded from Assam by Major Jenkins, were referred to a competent 
authority fgr chemical analysis ; the late Mr. Griffith offe^g, at the same 
time, to give a botanical acepunt of the plant, and to draw up from the corres- 
pondence, a systematic paper on the subject generally, so soon as a sufficient 
comparison of the specimens had been made. The lamented death of this 
eminent Botanist having frustrated this intention, anc^ the Society having 
failed hitherto, from unavoidable causes, in obtaining amdyses of the specimens 
in question, the Committee think it desirable no longer to delay the publica- 
tion of the correspondence in its original form, leaving any additional informa- 
tion, that may be hereafter obtained, to form the subject of a separate paper. 

•Alany of the readers of this Journal, may not be aware, that Munj jet is the 
drug used in this country, from time immemorial, for topical dyeing upon i^k 
cloth, especially the Cossim Basar handkerchiefs, called Chappf^Sy on which it 

* These specimens have not yet reached the Soctety. — E ds. 
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produces many shades of red, from a pale pink to crimson, a variety of brown 
and chocoldte hues, and every shade betwixt light purple and dec^ black. 
Munjeet is known and used for similar purposes in England, and its export 
has recently increased considerably ; but as the article is bulky in comparison 
witbits value, the high cost of transport will probably prove an obstacle to 
its extensive use. The color of Munjeet does not fix so readily on wool or 
cotton as on silk ; but we have valuable indigenous dyes, in the varieties of 
Morinda, whicli it is extremejy probable would, if applied according to the 
processes of Haussmann, or Papillon, produce colors not much inferior to the 
Turkey or Adrianople red. The subject is well deserving of every attention, 
and the Committee trust, that some of the correspondents of the Society 
will enable them to communicate further particulars thereon. 1 

To James Hume, Esq., Honorary Secretary to the Agricultural Society 

of Calcutta. 

Dear Sir, — I beg to acknowledge the receipt of your 
favor of the 29th ultimo, with its enclosure regarding the 
production and cultivation of Madder. Your correspondent 
has been led into error in supposing that Munjeet, or Indian 
Madder, is cultivated or produced here. Munjeet is solely 
produced in Nipal, and the higher ranges of hills border- 
ing upon the Morung ; whence it is brought by the natives 
of the hills for sale in this district. 

It is brought here by the Native Mahajuns, and sent to 
Calcutta ; this may have given rise to the idea, that it was a 
natural production of this district. The Munjeet is said to 
be the RuHa cordifolia^ quite distinct from Rubia tinctorum^ 
and is reckoned much inferior as a dyev 

When at Darjeeling, I observed either the Munjeet, or a 
nearly allied species, growing abundantly wild in the neigh- 
boring forests, fi\)m which circumstance, I should suppose, 
that it was partly gathered in the wild state, and this latter 
circumstance may account for its inferiority. Perhaps Dr. 
Camph^U at Darjeeling, or Mr. Hodgson at Nipal, could give 
mGre correct information on this subject. 

Purnefih ; I remain, &c. 

9a February, 1044. J- Cathcart. 
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Dear Sir, — In the Calcutta ^tar of the 20th instant, there 
is a report of the Proceedings of the Agricultural Society, in 
whith Dr. Griffith announces his intention of drawing up, for 
the Society an account of the Indian Munjeet, and submit- 
ting to the next meeting of the Society, a ’sample of the 
plant sent to him lately by me, with* the view of comparing 
it with other Indian specimens, anti with the Madder of 
Europe. 

I am anxious, that the samples alluded to, sl^puld not be 
taken as fair ones in the comparison to be instituted, and if 
your Society should meet, before I can furnish Dr. Griffith 
with others, I shall feel much obliged by your letting 
Dr. Griffith peruse this note. 

The samples sent, were, when they left this, unripe and 
alive. I procured them in that state, to enable Dr. Griffith 
to try and grow the plant in the Botanical Garden, as he had 
a short time before informed me, that it was an object of com- 
mercial importance, to increase the export of Munjeet from 
India ; and so far as I recollect, he expressed his desire to try 
the growth of the plant in his garden. From this neighbor- 
hood, two sorts of Munjeet are exported to the plains, a culti- 
vated and the wild one mentioned by Mr. Cathcart. The 
cultivated one is the richer in dye, but the wild one yields an 
equally good dye, I believe, but less in quantity. I have tra- 
versed MU sides of the wild plant in the Eastern parts of 
Nipal, and seen a good deal of it in Sikim. It thrives best 
at elevations of 4 to 5,000 feet, and is cultivated at similar 
fheights, and also at lower elevations. The long tendrils are 
cut into pieces of a foot long and laid in the ground, partiaUy 
delved with the tree stumps remaining. 

The plant grows over the stumps, and trails along the 
ground, forming elegant clumps. The Munjeet cut "up 
laid down as above noted, springs from every joint ; and it vfas 
in a fit state for laying down, that I sent the samples to Dr. 
Griffith. I feaf, however, that I omitted to tell him this ; and 
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hence his intention of reporting upon its coloring matter^ 
and the loss of an opportunity to try its cultivation in Bengal. 
This I shall again afford him in the proper season^ and shall^ 
as soon as possible^ give him an opportunity of testing the 
value, as a dye stuff, of the ripe and prepared plant. It can- 
not be grown from the plant as exported and fit for use ; as 
after it is ripe, it is subjected to the action of fire, and singed. 
This process adds to the quantity and quality of the dye, and 
preserves the article from decay. Cultivated Munjeet is rais- 
ed from seed as well as from cuttings, and the former is the 
better mode, but being a more troublesome one, is less practised 
hereabouts, where the cultivators are not very industrious. 
The sowing season hereabouts is April and May. It is reap- 
ed in October and November, and sent to the plains during 
the cold weather. 

Darjeeling ; Yours, &c. 

February 1844. A. Campbell. 

Dear Sir, — I have received yours of the 16th instant, and 
am glad you were pleaded with the contents of my note of 
the 26th February regarding the Munjeet. You desire any 
further information on the subject that I can give you. This 
is not much, for although I had abundant opportunity, while in 
Nipal, the great producing country of this article, of learning 
all about the plant, its uses in the arts, and its coYnmercial 
distribution, I have not any thing on record regarding it. 

^As you expect to hear from Major Lawrence on the sub- 
ject, I need not tax my memory further than to state, that the* 
Munjeet grows throughout the whole course of the central 
hills of Nipal, and in a giifeat portion of the upper region, 
which is bounded by the snowy range. That it is exported 
thence *to the plains of India, by a great many routes ancl 
through the^ Keroong, Rooti, and other passes of the Hima- 
laya into Thibet. In both countries, as well as in Nipal, its 
use is confined to dyeing; ♦although in the letter, much less 
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of it is consumed than in the others. In Thibet^ woollens are 
alone worn and always dyed. In India^ the dye is* used on 
silk* or cotton. In Nipal plain cottons are the general wear, 
so that its use is confined to the dyeing of coarse chintzes and 
the woollens of the Bhotiahs, who live near the snows. 

From Cathmandu, the Munjeet is “exported to the plains 
during the cold season in porter leads of 32 dh&rniSy or 
2 maunds and 16 seers each, by the Cheesa Gurhy and 
Etounda route to Bettiah, Kessariah, Lallgunge, and Govtnd- 
gunge on the Gunduk. From Nipal, east of Cathmandu, it 
is exported by the Surduli-gurby route to Junikpore and 
Darbunga ; and by Baraha Chuttra and Beejapore to Nauth- 
pore. Ally gunge, Sahibgunge, Purneah, &c. From ' Nipal 
west of Cathmandu, by Chitwun Bilwun to Ramnuggur, 
Bettiah, &c. ; by Bootwul to Lotun Pali, Gorukpoor, &c. and 
by Dhoongya Gurhy to Toolsipore, Devi Patan, and Bulram- 
poor on the Oude frontier. 

I believe that Munjeet is also exported from Kumaon 
to the plains, although it is not specified in TrailPs list of 
exports to India from that pi’ovince» In his report on the 
Bhotia Mehals of Kumaon, Mr. Traill, says, The Manjith is 
here extremely abundant ; but except for local consumption 
is in no demand. 

From the Himalaya east of Nipal, the Munjeet is exported 
from Sikim and Darjeeling by Dimali Gola, Punkabari and 
Subbok Gola, to Kislfengunge, Devigunge, &c. From wes- 
tern Bootan by the Lucki, Buxa, and other Dooars to Rung- 
4 )ore, &c.; and from eastern Bootan, by the Assam Dooars into 
that province. 

The range of country producing the Munjeet is, therefore, 
of immense extent, embracing, as 1. believe it does, the whole 
ctf the central region of the Himalaya from the Sutleg^ to the 
most easterly feeder of the Burrumpootur. Although I cAi- 
not at this moment refer to an authority on the subject, 
I think it is also found among the mountains* of CasHmeei? 
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The following is the method employed hereabouts in dyeing 
with the* Munjeet, Woollens take the dye better than eottons, 
but it is used on both, and in the plains on silk. The doth 
is iirst steeped and boiled in a dec<^tion of the dried and 
pounded leaves of a tree called Song-gay by the Bhotiahs. I 
send you some of the leaves,* they resemble those of the tea 
tree, llie tree is comfnon at Darjeeling and is a Camellia (I 
think.) After the use of this mordant, the cloth is dried by 
exfiosure to the sun, and then boiled and steeped in a decoction 
of the Munjeet to which is generally added a portion of the 
ferruginous deposits of the chalybeate springs, which are 
numerous in Sikim. The metallic earth is said to fix the 
color and to give it brightness, and the quantity used is pro- 
portioned to the depth of shades required. The tints of the 
Munjeet dye vary from a light crimson to a claret purple. 
The deeper shades (purples) are produced by adding a decoc- 
tion of walnut-tree root to the Munjeet and ferruginous 
earth. Other stuffs are also used to produce different tints. 
Among them is the TIimalayan rhubarb, according to Traill, 
who says, It is somewhat inferior in its color and properties to. 
the Turkey ; and the Bhotiahs do not take it inwardly, though 
they apply the powder to wounds and bruises ; it is also used 
as an ingredient in the' formation of a red dye in conjunction 
with Manjith and Potash/^ 

I send two specimens of Thibet blanket, dyed by <he Mun- 
jeet of different shades of crimson, arid shall forward others, 
when I have an opportunity. These Munjeet colors are the 
most popular among the Thibetans and the Bhotiahs of Sikim* 
among whom it is the distinguishing dress of one order of the 
Lamas, as well as common with the Imty. They are also used 
in Bootan, but there the yellow colors are most admired, and 
tl\p or^er of Lamas who wear that color are more numerofis 
tlfm those of the purple garb. English broad-cloths of 

* These leUves were shewn to the late Mr, Griffith and considered by biiu 
to belong to a species of Symjdocos.— Ens. 
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strong coarse fabric^ intended for sale among Bhotiahs^ should 
alwaySi be of shades of crimson, purple, brown, and yellow, 
and* you might do well to ask the attention of your mercantile 
friends to this fact. There is a good deal of Munjeet exported 
from Sikim into Thibet, where the dyers are superior to those 
on this side of the snows. 

I hope to send you a batch of Miuijeet seed, soon. It is 
sown broad-cast, and when the land is not thickly studded 
with stumps — rarely the case — poles are put in for the giant 
to twine round. It is stronger and better when able to climb, 
than when obliged to spread on the ground. 

Darjeeling ; Yours, &c. 

24/4 Aprils 1844. A. Campbell. 

To Major H. M. Lawrence, Resident at Nipal. 

Sir, — I beg to send what information I have been able to 
procure regarding the Munjeet or Indian Madder;’’ but 
from the very great difficulty in procuring information at this 
place, I fear the sketch is but an imperfect one. 

From all I can learn from different quarters, the locality of 
the Munjeet is of great extent, being found in great abundance 
through the whole of the central and northern hills of Nipal. 
By far the most superior kind, is brought from the hills close 
to the snows ; that grown in the central hill, being much in- 
ferior in quality, and gives less dye. 

•The Munjeet is a creeper, and so far as I can learn, can 
hardly be said to be cqjtivated in Nipal. 

In October, the seed is ripe, and spontaneously falls to the 
ground, and from which the young plants arise. In October, 
November, and December, the plant is ready for cutting; the 
long tendrils are alone used for dyeing, and these, being well 
dried, are 'made up into small bundles, and in this state 
brought to niarket. 

•It is said, that the plant thrives best in rather moist hoUo^vs 
between the hills. On the young plants appearing, the c^d 
ones are immediately rooted out by the villagers, this being all 
that is done in the way of cultivation. 

In Nipal, the Munjeet is only used for dyeing cotton and 
woollen cloths, and horse-tails, but the consumption is not 
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great. A very large quantity is exported every year from 
Nipal, by the different mountain passes, into Purneah, Tirhoot, 
Chumparuii, Goruckpore, and Oude districts, and from thfence 
distributed throughout India. A good deal is also sent from 
Nipal into Thibet, were the Bhotiahs use it for coloring wool- 
len blankets. • 

I have tried to find* out the consumption of Munjeet in 
Nipal, and quantity exported to the Plains and Thibet, but 
without success. 

The Munjeet is taken down to the Plains by coolies, each 
man carrying about two pucka maunds. The price of the best 
kind in the Cathmandoo bazar, is generally about Sa. Rs. 
1-14-9, per Calcutta maund, equivalent to 80 English pounds. 

The following is the method used in Nipal in dyeing with 
Munjeet. To dye a than or piece of cotton cloth, measuring 
twelve yards long and one broad, of a red color — Put one 
seer of the dried leaves of the ^Assura’ tree into some cold 
water, and let it stand exposed to the sun for nine or ten days, 
then strain add a quarter seer of fresh bruised huldee, 
and four tola weights of phitkeree (alum), mixing the whole 
well together. Then let the cloth to be dyed, after being 
well washed and dried, be put into the above decoction and 
rubbed well with the hands for some time ; and after drying 
it, let it again be washed with water,* (this will give a yellow 
color to the cloth). After this, put three seers of bruised 
Munjeet, into ten seers of boiling water, which is Jo be kqjt 
in that state for a short time, then put in the cloth, which 
is to be boiled, for about half an hour ; a short time before 
taking out the cloth, put into the vessel, two tola weight of 
the dried leaves pf the ^ Sowah or Soongay^ tree, and stir thft 
whole well about, then take out the cloth and dry it, after- 
wards washing it well with the Balajee water.^^ 

If a fine deep red color be required, the cloth should un- 
dergo the above process two or three times. Different shades, 
fifr^m light red to dark purple, can be obtained from the Mun- 
jeet ; the deeper shades are produced as follows — Put the 
cl8th already dyed red as described above, into a decoction of 

* The only water used, is procured from Balajee, about two miles from tlie 
city of Cathmandoo. 
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the dried and bruised fruit of the ^ Hurrah’ tree, hi the pro- 
portiofi of half a seer of the fruit to five seers of water, and 
aftA* boiling it for some time, take out the cloth and dry it.” 
This will produce a fine purple color; but should the .tint 
be required still darker, the cloth is afterwards washed with 
the water of certain chalybeate springs found in the valley of 
Nipal; which fixes and brightens the* color very much. 

Should the chalybeate water not be forthcoming, the follow- 
ing is used for producing and developing the darker purple 
tints — ^^Takc half a seer of maida (flour) and six seers of water, 
and after boiling it well, add two or two and a half seers of keet 
(iron cinder) heated, and let it stand for a few days exposed 
to the sun, when it will be ready for washing the cloth.” 

Specimens of the fresh and dried leaves of the ^^Assura” 
and Sowah” trees, dried fruit of the Hurrah” tree, as also 
Munjeet of the best quality, are herewith sent. 

Tlie seed of the Munjeet cannot be procured at present, but 
it sliall be forwarded in October next. 

Nipal Residency ; I have, &c. 

2bth Mayy 1844, (Signed) R. Christie, 

• Residency Surgeon, 

My dear Sir, — I have made enquiries regarding the Ma- 
jeet, or Madder*, which grows in tlie Saiigor districts. There 
are two kinds. The best is a creeper (Bele) which grows in 
the jungly tracts east of Jubulpoor, towards the source of the 
NerbudjJa river, in the Ramgur district. The people do not 
cultivate it. It grows; spontaneously on the banks of running 
streams under the shade of large trees, and the stems spread 
along the ground, or entwine themselves on the trunks of trees. 

• The roots are dug up by the Goands any^ time after the 1st 
of November, till the end of May, and sold to merchants, or 
bartered for equal weights of salt. The best is that taken up 
in February. This kind does not, that I can find, grow in 
*any other part of the Saugor and Nerbudda Territories ; gr in 
any other part of India, that I have seen. The color t^en 
from it, is a dark brown* ; and the turbans of ibfi 2nd Police 

* In a subseqitent note, Col. Sleeman mentions, that the Munjeet is^nade 
to produce every shade of red, purple, and even black, by the use of different 
mordants. 
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Battalion at Deemah, are dyed with it. Cloth dyed with this 
Majeet, is to be found in all bazara; but the roots arft taken 
chiefly to Paulee in Rajpootaiia. The roots only are used. 
I h^ve had some planted in the garden at Jubulpore ; and am 
taking some with me to Jhansee to be planted ; and the re- 
sult will be communicated hereafter. 

The second kind is the Buheera Majeet/^ a very large 
tree, of which there are many in the Jubulpore and Houshun- 
gaba^ districts on both sides of the Nerbudda river. I will 
send you some leaves of this, as well as of the first kind, a 
creeper. The roots of this tree are also used in dyeing cloth, 
and no other part of it. What the color is, I knoAV not. 
The sum of 125 rupees was offered not long ago for one of 
these trees. Some time ago 600 rupees were offered for 
another tree of the same kind, but still larger, in the Nursing- 
pore district \ and much larger sums, are said to have been paid 
for similar trees under the former Government in the Hou- 
shungabad district. This tree is said to give neither flowers 
nor seeds ; and it is called Buheera Majeet^^ from its resem- 
blance to the Buheera tree, which is very common in these 
parts, from the flower of which a dye is said to be taken, 
but of what color, I know not. 

The roots of the first kind or Bole Majeef ^ sell in the 
bazar at from five to seven seers for the rupee. The district 
in which it grows is from two to three thousand feet above 
the level of the sea, and is well watered from running streams, 
and for the most part covered with jungle. The second kind 
grows in all kinds of soil, and far from water. The tree 
appears to be a very durable one, and as large as a Peepul 
tree. It would, think, grow in any part of India ; but 
the ^^Bole Majeet,^^ * which is thought the most valuable, 
seems to require a moist climate, with perhaps more cold than 
you could find in Bengal. 

, Goonwora, Camp ; Yours, &c. 

f^th January^ 1846. W. H, Sleeman. 
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llcjyori ojWhe Operations at Broach ^ under the Superintendent 
of Cotton Experiments, during 1844 - 45 . 

(Communicated by the Governuient of Bombay.) 

To James Hume, Esa., //oworar^ Secretary Agricultural and Horticul- 
tural Society of India — Calcutta, 

Sir, — I am directed by the Honorable the Governor in Council 
to ackuo\^edge the receipt of your letter, dated the 22nd April last, 
and to transmit, as tlier^iii requested. Copies (as per annexed list) 
t)f the papers, and reports received from Dr. Burn, Superintendent 
of the Government Cotton Experimental Farms at Broach. 

I have, &c^ 

R. K. Pringle, 

Chief Secreta?y, 

Bomhay Castle : bth June, 1846. 

January, 1844. — All the mouth of January 1844, has been season- 
able. Frost was very generally looked for and dreaded liy the natives 
as not unlikely J unusual cold being often conse*quent on a h?avy 
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monsoon. The prevailing winds^of the month have been favorable, 
the diy cold NE., being about equally balanced by the nupiber of 
days on which the moist and mild SW. has prevailed. On tho (ith 
and 25 th the atmosphere was so charged with moisture as to admit 
of a few large drops of rain falling. 

The agricultural operations of the month have been merely watch- 
ing the crops, and which i.s no light matter, the risks from thieves 
requiring watchmen in the fields both day and night : one man 
was ^caught helping himself to cotton in broad daylight. Mr. Hawley, 
is to commence to-day gathering the crop at Kokurwara. At Krode, 
the Bourbon variety has been ripening for sometime. The native 
produce there, it is expected, will be ready for commencing in about 
ten days more. The cotton crops are at least ten days behind : we 
began picking last year on the 20th of January. 

The gin machinery is nearly ready for work. About the 10th 
instant probably the ginning of the new crop w ill commence, and, it is 
hoped, will be continued without interruption until May, at least, when 
all our attention will be required in the fields, prepa|(|(g the land 
for the sowing* season in July. 

(Signed) A. Burn, 
Superintendent Cotton Experiments, 
Broach : 1«^ February y 1844. 


There has been no work done on the Kokurwara farm in this 
month. 

(Signed) J. N. IIaw^ley, 

Government Cotton Planter, 

January 3 1st, 1814. 


February, 1844. — The beginning of Fei)ruary was attended by 
pleasant cool weather, SW. winds prevailing, and heavy dew falling 
af night, greatly to the advantage of the cotton crops. On the 21*4, 
alfew drops of rain fell, and on the night of the 7th, a heavy shower. 
After this rain the weather continued steady and favorable to the end 
oAhe month. 
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^nd, — At the farms, the gathering of the crops has been the chief 
occnpation of the month, Mr. Hawley’s diary shows thS quantities 
of Iguppas that have been picked and ginned from Kokurwara. 

3r</. — The gins have been in constant work since the 12th, and 
the alterations made in the gearing appears to answer, so much so, 
that it is thought to be now as complete*as need be : eight pairs of 
bullocks can with ease keep the two gins^ at work from daylight till 
dusk. 

4 th, — Much difficulty has been experienced in obtaining laborers 
during the month. Higher wages have been given than is the 
custom of tlie district, almost imiformly from the commencement 
of the experiments, but still the people do not come willingly, and this 
dislike and unwillingness to give any assistance, appears to be in- 
creasing, so much so, that there is reason to fear for the possibihty 
of conducting much longer the practical details of farm-work and 
labor, unless at a heavy expense, such as w’^ould not admit of the 
question of profit and loss being one of the tests of success. The 
people here are generally so well off, in regard to the essentials of 
food and clothing, that they can allow their prejudices considerable 
latitude in choosing what master they will serve, or indeed whether 
to work or not. The difficidty of oh tabling laborers has been fre- 
quently brought to the notice of the Mamlutdar, and the Collector of 
the District, but their influence, from whatever cause, has always 
proved, though more or less effective at the time, of the most transi- 
ent nature. 
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February 1844. — To-day «ommenced pickiiifi; cotton on the 

Kokurwara farm. 
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I endeavoured to have the 
cotton picked clean of trash, 
but as you objected to this, of 
course 1 could not have it done. 


(Signed) J. N. IIawle^', 

Gof^ernment Cotton Planter, 


March, 1844. — Of the weather during the past month, I have 
nothing particular to rcipark, fiirther than its having been seasonable! 
Southerly winds continued to blow frequently up to near the middle 
of the month. The gathering of the crop, of native seed cotton, from 
^e farm at Kokurwara continued, and the produce was brought to the 
gi/is da'lly, as it was collected. On the 2()th, seventy-seven bales were 
shipped oif to Bombay, of which 23,553ibs. was cotton prepared by 
gin, and 3,130ibs. by native churka : this latter, for the sake of the 
comparison it wifi afford of the relative merits of the two modes. Tlie 
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crop it is expected will be all gathered by the middle of April, when 
the hojjing up of the bushes, and preparation of the soil for the 
nexfe crop, will commence : in hoeing up the old bushes much labor 
and expense is incurred, for every plant has to be cut over about^two 
inches below the surface of the ground, otherwise it would sprout 
afresh, and the work is performed by men with sharp hoes. I have 
endeavoured to reduce the labor and expense of tliis oporation by 
constructing an implement to be dravm by cattle, and from a trial 
of it lately made, it is hoped, that it will be quite suited tj^ the 
purpose. With Mr. HalFs assistance, I have also during the month 
been engaged in constructing a harrow, and endeavouring to im- 
prove the construction of the native “kulub,” so as to render it 
stronger and less subject to break, than the implement used by 
the natives. The usual routine operations of the month required no 
pfirticular notice. I have been anxiously waiting for instructions 
as to the disposal of the wheat crop, as the season is so far advanced 
towards the monsoon, that I fear being able to dispatch the wheat 
to Bombay in time before the winds set in here. 

Aprily 1844. — ^Tiie weather during April has been seasonable. 
Until the 19th of the month, tlie usual heat gradually increased, 
accompanied by the customary dryness of*thc atmosphere. With the 
new moon of the 19th, a more steady wind from the westward set 
in, and the atmosphere began to regain a portion of moisture, an 
acquisition which usually continues to increase steadily, though slowly, 
till the setting in of the monsoon rains, and which I may notice, 
are from t^e seasonable nature of the weather, expected to be earlier 
than they were last year.# On the 27th, the gathering of the cotton 
crop from the black soil was completed. The picking of the produce 
from the light soil plants is not yet wholly over. Upon the 22nd 
df April, cutting over the old cotton stalks, hoeipg up thorns, and 
digging out grass roots and buniing them, was begun, being the 
commencement of preparation for next season’s crop. 

Maijy 1844. — In this district the mouth of May has an impor- 
taTice, as finishing the old, and beginning the new year’s work, in all 
that relates to the more important operations of tillage. In it, tlKJ 
gathering in and storing of the produce from the ^olds of the 
rij)ened crops, is •completed, as well as the preparatory operations 
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upon tlie soil, for the sowing of the next season’s crop, commencea. 
From the*(liary* attached, it will he seen how the people and cattle 
have been employed on the Kokurwara farm during the manth. 
The total number of daily laborers in the mouth amounts to 860, 
which gives an average of sixty per diem : all the land has been got 
ready except about ten a«res, and which will be finished off in a few 
days nior/j. The hoeing .up of the cotton stalks was noticed in last 
month’s report as begun on the 22nd. This operation I got done by 
contract for sixty-eight rupees two annas. The contractor taking the 
field at 545 beegas, and at the rate of two annas per beega. This is 
the first preparatory operation, after which comes the hoeing up of 
thorns, a species of ^hiphus, and which may be surmised, from the 
number of hands employed on the work, as noted in the diary, is 
very abundant on the land. Fortunately this plant, unlike another 
to be noticed, does not interfere very much with the growth of the 
cotton plants, although from its abundance and difficulty (almost 
amountiug to impossibility) of extirpating, it adds greatly to the 
expense of cultivation wherever it exists, requiring to be cut over two 
or three times a year. Another thorn also is not uncommon, it is a 
species of acacia^ and very tenacious of life ; the roots, cut over many 
inches below the surface,. sprout afresh, and these sprouts as they 
hinder the work of the bullock hoe, and often break it, require to 
be cut over once a year, at about a foot below the surface of the 
soil. The cotton stalks and thorns being all cut up, are finally 
collected into heaps and burnt, after which the land is ready for the 
cattle hoe, or kulub, and the more frequently it is ho^d until the 
season for sowing arrives, the better it is. made for the reception of 
seed. The great hardness, when dry, of the black soil, is an obstacle 
to its being sufficiently worked ; no plough can stir it when parched, 
it is so hard, and .all thp kulub or bullock hoe does, is to scrape anti 
loosen about two inches of the surface, and this much only when it 
has not been suffered to lay unworked after the rains cease, during 
the time it is drying. By passing this implement over the surface 
two Of three times, however, great good is effected. The sun acts 
upon the loosened surface favorably, and the large cracks in all 

• * These diaries arc omitted, being too lengthy for insertion. — Eds. 
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directions by which this soil is it‘nt, have a great portjon of the 
loose e^rth pushed into them. These cracks seem to be of the 
highest utility in maintaining the natural fertility of this soil, as they 
not only help to expose a larger portion of surface* to the atmosphere, 
but being of great width and depth, it is not impossible to maintain a 
constantly recurring fresh surface annually; for, about two inches 
thick of surface, may be made to fall into them, and thhs by the 
pulverized surface falling into the cracks, the roots of plants find an 
abundant and constantly renewed sustenance at the very place^they 
require it most. Hence too, in great measure, may be explained, the 
seeming inexhaustible nature of this soil ; and also a reason shown, 
for the inutility of the plough here, as used in England, for the 
turning down of the surface soil. The cracks seem to depend on 
the great absorbent power of the black soil for their cause. On 
trial, in May 1843, 1 found that it became saturated when about 
38 per cent of water was added to it ; and it appears generally 
to part with nearly the whole of this amount, to eighteen or 
twenty-four inches in depth, before the end of each hot season. 
Finding it impossible to use the English plough in this soil 
when dry, and perceiving the great value of having it well stirred 
on the surface in the hot weather, it occurred to me that tlie har- 
row woidd be a valuable implement in its preparation ; accordingly, I 
got IMr. Hall to make up a wooden one, and as it proved on trial 
very serviceable, I had two iron ones made, containing sixty teeth in 
each, and of such weight as to be drawn by two pair of bullocks, 
walking abjeast. These implements have been of great service, the 
style of their work being* very superior to that done by the kulub ; 
and it may be confidently hoped, that great economy will be obtained 
from the introduction of this implement in cotton culture, on the 
iJlack soils. Harrows and grubbers, it is probable, would be far 
more valuable implements for the culture of the various soils of India, 
than the best English ploughs. Another operation of consequence 
carried on during the month, has been the digging up of the roots of 
the Kaiva” grass. This is a grass which annoys the agriculturijt 
very much, from the difficulty with which it is extirpated, and as it 
is peculiarly obnoxious to the grow th of the cotton .plants, where^'^r 
it finds place, it b*ecomes highly necessary to root it up entirely. It 
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spreads in patches, till, if* allowed, it would cover an entire field. 
The farm contained about fifteen acres in patches of various sizes, 
spread up and down in all directions. To root these out it is necessary 
to dig the soil to the depth of about twelve to eighteen inches ; thus 
loosened, the roots are exposed to the heat of the sun, and being 
dried up, are rendered unlit to vegetate, and thus got rid of. The 
storing of a sufficient quantity of fodder for the cattle during the 
rainy season, has been completed in the month. A preference to 

K»by,” the stalks of the IIolcus sorgum, has been given over hay, 
the produce of the grass lands and hills of the Rajpeepla district ; 
as the hay is not so nourishing, ami less fit for supporting cattle 
when at hard work. The amount stored is 29,307 poolies or small 
bundles ; also grain, muth, the produce of the Phaseolus aconitifolia, 
sufficient for the rains has been stored. At Karode, the work has been 
that of clearing the land of weeds, and cotton stalks, but this kind 
of labor is not so great on the alluvial as on the black soil. On the 
5th of the month, the best part of the wheat crop of tliis farm was 
shipped to Bombay, with a view to its being sent to Liverpool, as an 
experiment to test the possibility of landing it in a sound state in 
England, and which it is hoped, may be found possible to accomplish, 
as the grain has been carefully cleaned, packed in bags of about 
half a hundred weight each, and being dispatched before the rainy 
season, immediately, or as soon as possible, after it was ripe. The 
gins have not been worked during the month, there has been no 
demand for them ; and indeed May is the worst month for ginning 
in the whole year, as the dryness of the staple from tIjQ. great heat, 
renders it more frangible than at other times. But independent 
of this, all the cattle have been required for farm labor. 

Junet 1844. — The month of May here, had been distinguished 
beyond that of ordinary .seasons, by steady unbroken weather, gen?^- 
rally considered indicative of an early and favorable monsoon by the 
husbandmen ; and accordingly a cloudy, damp atmosphere with 
tendency to rain made its appearance early in June. From the 
Meteorological Register it will be seen, that the first shower of the 
season fell vOn the 5lh, and that in all fifteen inches and fifty-two 
cents fell up to, the end of the month — a large quantity, and much 
beyond the average of the last three years, which* is five inches and 
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thirty-one cents only. However, Uie season as yet has been remark- 
ably f;^orable to cotton cnlfure, and should the excess *of June be 
counterbalanced by a proportionate diminution in July and August, 
the prospect of a large crop will be almost certain.: should, however, 
the remaining months of the monsoon bear a proportion of rain 
similar to June, there can be no doubt* that the cotton crop will 
be reduced in amount even below that pf last year. The general 
complaint here last season was injury to the cotton plant from the 
long duration of the rains, and of the accuracy of this opinion^ some 
interesting information might be inferred from the amount shipped 
from the various sea-ports in Guzerat, as compared with previous 
seasons. I have obtained the monthly shipments from Broach for 
the two last seasons, and which show a deficiency of 25,336 bales 
in the season 1843-44, compared with that of 1842-43 which, al- 
though, I believe, not entirely depending on the bad season, is 
mainly to be ascribed to it. 

The land at the Kokumara farm was rejidy for the rain, and 
immediately the weather cleared sufficiently after the soil was fairly 
moistened, the operation of sowing commenced. This was on the 
26th as will be seen from the diary, and up to this date has engaged 
the unremitting attention and anxious solicitude of every individual 
belonging to the farm. Half the land has been completed, and 
already the first two days sowings have begun to appear /above 
ground ; should the rain hold off for four days v. lore, and which will 
be very advantageous, the whole of the seed will be got into the 
ground in^the most favorable manner. It was with some difficulty 
that part of the buildings sanctioned by Government, 16th May 
1814, for the work people on the farm, were got ready for them to 
reside in previous to the rain setting in. On the wet days the farm 
Servants exerted themselves beyond usual, or much damage probably 
would have been sustained by the half finished buildings. Occasions 
of this sort are often not without their good results, one remark it 
enables me to confirm, and which it may be worth noticing here, viz. 
tfie superiority of the ‘‘ Bora’’ cast of cultivators” over all oth^s 
in this part of India. In point of bodily strength and^ energy, they 
generally exceed any Musulinan or Hindoo cultivators of the soil, 
and from their steady habits and patient endurance of labor, they 
seem eminently (jualificcf for carrying out any improvements in 
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practical agriculture, which may be wished here. Both the ])atels in 
charge ofthe farms are Boras, and at Kokurwara there are now 
twelve of this cast monthly laborers. I have taken some troyuble 
to ascertain the history of this people. They are quite different, and 
distinct, from the wtU known merchant Boras who frequent Bombay, 
Surat, and other large cities. It appears they were originally Hindoos, 
resident near Dholka, in Jlie Ahmedahad Purgunnah, when Maho- 
mud Begr[i, minister of one of the Sultans of Guzerat, about 200 
years^ back, forced them to become Mahomedans. Further perse- 
cution drove some of them from that part of the country, and 
having obtained leave from the Nawah of Broach to settle on a part 
of his territory, they gradually cleared away the jungle and planted 
the sites of different villages at various distances round Broach. In 
doing any thing on a large scale in the w^ay of farming, or introducing 
improved inodes of tillage, into this part of the country, much may 
he hoped for by gaining the good-will of the Boras. They arc a 
tolerably numerous class, and the pomilation of their villages seems 
on the increase; they are complctelv free from debilitating vices of 
drunkenness and opium eating. They use wholesome substantial 
food. Although Mahomedans, they understand almost nothing of 
the faith, leaving it all to tiie priests, and seem to care proport iona- 
bly little about it ; their grand aim appears a wish to have a comforta- 
ble house, a reputable wife, and all the other comforts and necessaries 
which long devotion to rural pursuits (would it may be concluded,) 
naturally induce. In the character of the Bora will be found much 
room for improvement, although in point of veracity, he is on a par 
with the Hindoo and Musulman; still whore there is such energy 
of mind, and physical development cf body, such strong appetites 
for the useful and ornamental products of human industry, such 
determined abstineuce from the means of exhilarating debauch, thevd 
must of necessity, at sometime, exist a fine field for improvemen 
rich soil for produce, but of course to be cleared of its natural weeds 
and thorns ; a seedling like the crab-apple, which requires but a 
h^lthy graft when it will yield crops of golden fruit. All the boys 
and girls who come to gather the kuppas, and to weed the thorns 
from the land at Kokurwara, arc from the Bora villages, and more 
healthy intelligent children, 1 have rarely seen : veiy few of them go 
to school, which is to be regretted, as a little education might doubt- 
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less be the means of adding to tjjeir hiippiness, and assisting their 
desires to obtain the comforfs and necessaries of hfe. There is no 
English school in Broach, and the natives generally would not pay any 
thing towards it, if there were one. But I think in reasonable time 
its benefits would be fully appreciated by all parties. It is the 
a])athy, the want of all desire to improve any way, wliich renders 
the prospects of all kinds of improvemeijt among the groat body of 
Hindoos and Musulmans, so dull and hopeless. 

Kurode farm has not been visited by me during the month, owing 
to the distance and difticiilty of communication now, since the boat 
has been disallowed me. The work of sowing commenced there on 
the 20th, and half the sowings have been completed. 

Two applications to gin small quantities of kuppas, have been re- 
ceived and accepted during the mo'^th, but thj cattle cannot be 
spared at this season from the more urgent and important operations 
of tillage : still when the sowing of the seed is completed, I hope to 
be a’d'' u* employ the bullocks at the gi^^ house. 

It only remains to notice, that Mr. Jail lias been occupied during 
the month, in preparing a machine to cut wheels for a small model 
of gearing for wxrking gins by, and that the carpenter has been 
fully engaged in assisting at the erection of the sheds, &c., at 
Knkurwara. 


Abstract of Cotton Bales Shipped from Broach for Bombau in Season 
1842-43 a?id 1843-44. 


Season 1842-43. | Reason 1843 44. 
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Total, ... 

53,701 

Total, .... 

: 28,365 




c, 53, 701 Season 1842-43. 
Abstract. <28,365 Season 1843-44. 

^25,336 DifRrence. 
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July, 1844.— July has been a ^ very anxious time to the cotton 
farmer, owftig to the threatening natiirfe of the weather, by the con- 
stancy of moisture. The Pluviometer indicates a fall of eleven inolies 
fifty-one cents, and twenty-six rainy days, during the month. On the 
11th the sowing of the land at Kokun/v'ara was completed, and by 
the evening of Saturday the 13th, all the resowings of portions, 
where the seed had been rotted by the rain, or buried by it, were 
finished ; and had the heavy rain held oif then for six or eight days, 
the whole crop would jjrobably have got up sufficiently to be beyond 
the reach of danger from any ordinary fall. But it so happened 
that from the 14th to the 28th, the fall of rain was so constant as 
to destroy nearly half the young plants, besides prevent almost all 
endeavour at resowing from the wet state of the soil. On the 27th 
the weather had so far cleared as to admit of another attempt at 
resowing, by dibbling in seed, between the plants which remained. 
Part of the land, which was last sown, and where the w^ater, from 
its laying low, could not readily run off, it was found necessary to 
sow afresh entirely ; this was begun as is shown in the diary on the 
30th. Both tl^se operations are now progressing and will probably 
be completed in a few days, should the rain hold off ; and in the 
event of which, there is still ample room to hope that a fair and 
good crop may yet be reaped this season. On the land first sown, 
and which stands higher than the rest, little or no injury has been 
sustained, and the plants now average about a foot in height and 
arc very promising. The American method of ridging up the soil 
in rows, upon the top of which the seed is sown, has certainly a 
great recommendation, particularly for low places where water drains 
but slowly off, as it keeps the young plants out of the wet, which, 
when standing close round their stem, for even forty-eight hours, is 
certain to destroy th^m. The native modes of agriculture here, have 
no provision for drainage,- the plants are obliged to stand the chance 
of the seasons being either extremes of moisture or dryness, upon a 
perfectly level surface, or at least, the soil of each field is every where 
made as -emooth as possible. It is not impossible, however, I think, 
to introduce a modified kind of ridging in sowing cotton seed here, 
which will help in some degree to protect the young plants from the 
injufy of excessive moisture, while at the same time it shall not expose 
them too much to the other extreme of injftry, increase of deficient 
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moisture, from a monsoon fall of rain below the average. At a future 
time I shall not forget to endeavour to put this plan in practice. From 
the monthly diary it will be seen that part of the laborers and 
farm cattle were employed in working the cotton gins during the 
period, when all field work was at a standstill from the heavy rain. 
The economy of gin machinery will in thi» way be much enhanced. 
All farm labor when systematically arranged and provided for, is 
brought thereby nearest and most speedily to perfection. Idle days 
are the bane of progress, and it is hoped now that when there i^ no 
field work or labor for the cattle, that employment will be found for 
them at the gin house. 

Aiiyv^U 1844. — This season, although not nearly so moist as 
last, has still not been favorable to the cotton farmer ; the very 
unusual fall of rain at the commencement in June, gave such strength 
to the vegetation of the numerous varieties of annual weeds and 
grasses, that extraordinary labor, and repeated hoeings, became 
necessary to keep them down ; thus not only adding to the expense 
of cultivation, but detracting from the healthy and vigorous growth of 
the young cotton plants at a very important stage of their existence. 
Last year there were twenty-two rainy days, and a fall of fourteen 
inches fifty-seven cents and a half during* this month ; and in this 
year, there has been twenty-one days on which rain has fallen, and 
an amount of four inches and fifty-three cents of rain only. Thus 
exhibiting a less quantity this year, of ten inches four cents and a 
half. The diminished amount, however, has not been sufficient to 
admit of fayorable circumstances, for it will be seen in the register, 
that very few days were without a small quantity of rain falling, just 
enough in fact to keep the soil in too moist a state for favorable 
work. The diary shows there were only fifteen days, during which 
tRe land could be worked in the month, owing .principally to its 
being too wet, and that the number of days work got out of the 
""kullubs” bullock hoes, and which is the all important labor at 
this season, amounted to 186J only, whereas the full amount oi 
lalior would have been 441, thus showing a loss of 254^ days*worl<^ 
and which loss in a favorable or average rainy season wmild have 
been no more than 120 probably. The whole of the cotton has been 
hoed twice by hand, since the beginning of the season, up to tll^ 
end of August, and all of it* except a small portion has had the bid- 
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lock hoes passed between the drills once, and some of it twice *and 
thrice. I’he small portion alluded to ’is in extent about ten beegas. 
O^ing to the excess of moisture, the great bulk of the young plants 
reiyains stunted, but should September prove to be dry, in like propor- 
tion to August, (and a^in the report for June was hoped would 
be, remainder of the scas«n,) they will it is hoped still recover so as 
to yield a fair crop. , 

2nJ , — The farm at Kurode has suffered nearly as much as it did 
last^year from the heaviness of the monsoon, and it is to be feared 
quite as unfavorable a result will be found there as formerly. Part 
of the land where the cotton plants had been entirely destroyed, 
has been returned to the authorities at Broach, that it may be rented 
out for the culture of wheat, or other produce. 

3rr/. — From the diary it will be observed, that during the rainy 
weather, the bullocks and part of the people of the farms WTre 
employed at the saw gins. In all about forty bhars and a half of 
kuppas w'as ginned off. Mr. Hall has been engaged repairing the 
grates of one of the gins, and in preparing a model of a gin house, but 
his time has been somcw'hat cut up by sickness, — repeated attacks of 
intermittent fever. 

September, 1844. — September has presented seasonable weather. 
The fall of rain amounts to five inches and forty-two cents, and the 
number of wet days has been ten. From the diary it will be ob- 
served that the farm labor oi hoeing between the rows of plants with 
the bullock hoe has been the principal labor of the month, and that 
for about eight days only, owing to the wet state of Jlie soil, has 
this labor been at all interrupted, the rjepetition of this operation 
is very conducive to the growth of the cotton plant. It keeps 
the surface soil loose, and free of w eeds, and facilitates the growth 
of the tender rqpts, at the same time preventing the too ra}ild 
drying of the soil, a point of great consequence where the plants 
happen to have been kept back in growtli, by too much, or too 
constant rain. When the land was too wet for working upon it, a 
part fif the cattle were employed in the gin house. * 

October, 1844, — It may be stated in reference to the general 
character of the weather during the past month, that it has been 
^cording to season. The dry easterly winds* prevailing which, 
together with the most powerful sun of *all the months in the year. 
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hav?! caused the rapid drying up o^the surface of tlic soil. As tlie 
monsoon rain set in early, so It departed early, and in the’beginning 
of 04‘tober there was not the usual last shower of the season. But 
although there was no rain, it may be noticed there happened a 
very heavy fall of dew, so much so, that the mornings of the IGth 
and 17th, presented almost the appearance of a London fog. This 
dew fell nightly from the 12th to the IHth, and was very .favorable 
to vegetation. From the register of the })luviometer, it appears that 
the fall of rain for the past season amounts to thirty-six inches and 
ninty-cight cents, that there were sixty-eight rainy and forty-three dry 
days out of 1 1 1, the period of the monsoon, supposing that period to 
count from the first shower on the 5th of June, to the last shower on 
the 24th of September. The fall of rain in 1843 was thirty-nine 
inches and sixty-five and a half cents, so the average for the two 
seasons 1843 and 1841 will he thirty-eight inches thirty-one and 
three quarter cents. This, however, I am inclined to consider a 
little higher than the true average fall at Broach, as the natives v>f 
the place say both seasons have been unusually heavy monsoons. 
But on the whole it is a small quantity when compared with the fall 
at Bombay, which if taken to be seventy-six and a half inches, shows 
a difference of thirty-eight inches eighteeyi and a quarter cents over 
Broach, or double in amount. These facts with others declucible 
from them, arc very interesting, as alfecting vegetation in general, 
and as leading to a correct knowledge of the application of means to 
successful tillage, in various agricultural operations. To those ac- 
quainted with the nature and habits of the common indigenous cot- 
ton plant, and who are capable of appreciating the value of the dif- 
ferent agencies which afiect its healthful growth, there will appear at 
once a striking explicative in this, for the superior fitness of the 
Broach districts in producing cotton ; and to say that a distribution of 
the annual moisture, cceteris jtaribuSy in any part of India, similar to 
that at Broach, wherever the “Black” or “ cotton soil” exists, would 
determine its suitableness or otherwise, for a system of tillage, such as 
is*{)ursued here by the natives with so much success, seems not t 90 
much to be expected. With the present limited experience, however, 
it might be premature to act on this inference alone, but there can 
hardly be a doubt as to the primary imj^ortance ofnnoisture’, and ^ts 
distribution, on the variofis species of cotton plants, some ol them 
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requiring more, others less, and Jt appears equally clear, that had wc 
a fall of rain here equal to that of Bombay, no culture of the indigen- 
ous cotton could be carried on ; the plants would be killed by it. 

2nd . — In reference to the comparative effects of the two seasons 
of 1843 and 1844 on the farm crop, this last has been the least favor- 
able. As the heavy fall ah>the commencement of the monsoon in June, 
and the jrery continued r^iin of July when the plants are young and 
very susceptible, caused much injury to them. July is perhaps the 
most important month in the growth of the plant, as until it can get out 
its third or fourth set of leaves, and hardly till then, it is safe from 
hurt by the continuancy of moisture. Intervals of sufficient duration 
between the falls of rain, that hoeing and weeding may go on, are 
of the first importance to the health of the plant and even to its 
existence. The amount of rain in 1843, though a little in excess of 
1844, fell, so as to admit of the operations of hoeing and weeding 
being conducted more fittingly than in 1844. Respecting the out-turn 
of produce that may be expected this season, it is very difficult at 
present to give any correct estimate, so much depends on the weather 
that may prevail during the next two months. The Overseer in 
charge considers the crop as promising a larger out-turn than last 
season, should there be ng stint in the usual falls of dew, necessary 
to the ripening of the cotton pods. My own opinion docs not rate 
it so high. 

drd . — No work has been done at the gin house during the 
month. Mr. Hall left en route for Bombay and Dharwar on the 
15th, taking along with him a small model of a gin house, as a 
plan for the erection of machinery to be adopted on a large scale. In 
January next, will have been completed four years since the experi- 
ments here were commenced; and as rupees 3,000 per annum of 
rent is paid for the premises of Umjeed Bagh, besides upwart^ 
of rupees 10,000 on the' construction ©f the gin houses, rupees 
22,000 will have been expended on these two heads alone, and which 
must be considered as an expense highly unnecessary to be continued 
0 ^: added too, now that all that can be done has been done, in the 
way of settling the question in particular, of applying gin machinery 
to Broach cotton. As favorable reports on the qualities of the ginned 
cditon continue, ‘it is to be hoped that, as early as possible, steps 
will be taken by Government to put the ‘experiments upon a more 
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advanced ground. When the physical and moral well-being of the 
people gf this country is considered so much an object at heart 
of aM good men, and so anxiously prayed for and desiderated, it 
appears to* me that, next to a Christian education of the young, 
hardly any thing could be conferred on them more likely to be of use 
to all parties, than the introduction of useful machinery, and the 
inventions and discoveries of modem science. • 

November, 1844. — ^There has occurred nothing of particular in- 
terest to report on during the past month. The weather has b^en 
general, and conducive to the growth of the crop of cotton in this 
district ; inasmuch as there has been no very drying wind, ge- 
nerally a little dew falling over night, and less cold than usually 
appears at this season, particularly towards the end of the month. 
From the diary of the work at Kokurwara, which accompanies this 
report, it will be seen that the labor of field-work generally, has 
been light and easy compared with the previous months, consisting 
of hoeing with the bullock’s hoe between the rows of plants where 
they are a little backward, digging up and cutting over thorns 
from among the plants, cutting and gathering in from the Beers” 
or grass lands, the crop of hay for the cattle, also ploughing and 
cleaning a small portion of land which has been laid fallow. Besides 
this, attention has been given to a few other subjects, that of 
necessity had lain over, during the more urgent and important work 
of attending to the cotton crop since May last. Such as measuring 
the land, and ascertaining the amount under crop, &c. &c., finish- 
ing part of.the cattle sheds, burning lime and collecting bricks to 
complete the building of the well, and attending to the state of the 
public road, which passes through the farm. 

2nd . — With reference to the appearance of the crop, it is cheering 
to be able to state, that it promises as well as could be expected, all 
circumstances considered. A great deal has been done for the im- 
provement of the soil since it came into my hands, and although 
much yet remains to be done for it, in the way of clearing it of 
weeds, and providing for the drainage of water that stands od thef, 
surface of a part during the monsoon ; still the present ^crop bears 

sufficient evidence of the value of increased exertions and care in 

• • 

tillage, and I trust that the out-turn of produce will, at a future 
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(late, when gatliered, fully bear^ut this opinion. The crop although 
in appearance equal, at least to any round Broach, on tlje whole, 
is below what I expected it would be. This I attribute in^reat 
p^art to the injury done by the heavy rain at the commencement c/ 
the monsoon, and to the great difficulties met with in the manage- 
ment of the work people employed upon the farm. 

Some very firie produce from Sea-Island seed has been 
gathered during the month. It is only a sample in quantity how- 
evjr, from a few bushes grown in a little bit of black soil, which 
was fresh broken up during last hot season, and had a portion of 
lime applied as a manure. The plants were vigorous, grew above 
six feet high, yielded a fair ([uantity of produce, and without irriga- 
tion. Nothing can be augured very favorable to extended culture of 
this plant, however, from this experiment, unless a locality could he 
found, where the heat of the smi during October is less than at 
Broach. It is curious that lime, as a manure, seems to be unknown 
in native agriculture : as it may be readily believed, that it will be 
found useful, it is intended to try it fully on a part of the farm next 
season, wherever the small bulk of crop indicates that the strength 
of the soil most requires a tonic. A small quantity of produce has 
also been gathered from •a new variety of cotton plant, obtained by 
crossing the two native species last season ; the pollen of the G, 
herhaceum being used to impregnate the G. arbor eum* This latter 
is the plant known as yielding what is commonly called the Nurma 
Cotton,” and being a very hardy kind of plant promises to yield in 
this way a variety that may be found as well suited tOethe climate 
as the parent, while at the same time it shall possess some of the 
superior qualities of those varieties with which it is crossed. The 
success in making new varieties of plants in this way, has long 
been well understood, particularly among florists. By this mode 
also have numerous* excellent varieties of potatoe been obtained and 
of different cereal grains. The Hopeton oat, of late years become 
so famous in the Lothians, it is believed, was obtained by an accidental 
^ cross with the native wild oat, the hardy and suited to climate 
qualities of which, it eminently possesses. 

^ * An interesting memorandum by Dr. Bum on this subject will be found 
in the fourth volume of this Journal. — Eds. 
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— At the Amjud Bagh there Jias been no work going on as 
there is^no kuppas to gin, or applicants for the use of 1;he gins 
(luring the month. 

December y 1844. — The weather of December has not been so cold 
as usual until towards the end of the month. After the full moon 
on the 24th, the cold at night has beeii su(^ as to produce some of 
the effects of frost on the vegetation, growing in a few of the low and 
damp localities in the fields round Broach. There has also been a 
deficiency in the nocturnal dews, a circumstance usual, it is said, a^^ter 
heavy rainy seasons, such as the two last have been. 

2nd , — The diary shows what has been done at the farm during 
the month. Preparing a small portion of fallow land,- and looking 
to the repairs of the houses on the steading, and grazing the cattle, 
are the chief objects which have received attention. Except cutting 
over in some places the irradicable “ Bori,” thorn bushes, there has 
been nothing necessary for the growth of the cotton plants. These 
arc now all in full blossom and growing vigorously. The want of 
work for the bullocks is a matter to attract notice. It might be 
remedied by having gin work for them, or more extended fallow 
land to prepare. 

— Last month it was noticed, that a little produce liad been 
gathered from a new variety of cotton plant made by crossing. 
During the month all the crop of kuppas from one plant has been 
picked ; — it is very good. On weighing it was found to amount to 
four rupees and three quarters weight, or 85.5 Troy grains. For the 
sake of coniparison, the same weight of kuppas from the “ Nurma,” 
variety of plant was examined at the same time, — the results were as 
follows : 


Cross plant, wool grains, . . 

. 239 

28 per cent. 


(in7A = 

7 1 ditto. 

loss and dust. 

II 

1 ditto. 


855 

100 

Nurma plant, wool grains,. . 

mi - 

22^ per cent. 

seed. 

. (558 

77 (htto. 

loss and dust. 

- 

OJ *ditto. 


855 

10() 


100 
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Thus it is evident that iinpro\*ement as to quantity of wool has been 
one result of the crossing : 28 per cent, is equal I believe to the yield 
of the best New Orleans produce, and in this instance the quality 
ot’ the wool is in my opinion quite equal to it. If an acre of land 
were planted with 7.000 plants and 3 delded the rate above stated, 
or take it only at 720 grains from each plant, then the wool would 
amount do 201 lbs., and at 4 pence per pound, or 6 lbs. per rupee, its 
value would be thirty-four rupees. The botanical characters of the whole 
plapt are more or less in appearance a combination of those of the pa- 
rent. Like in the best Broach cotton plant the seeds too have become 
of smaller size, and less wooly, than are those of the Nurma plant. 
The number of seeds yielded by the 855 grains of kuppas above, was, 
from the Nurma 765, from cross 703. Showing a difference in favor 
of the latter less by 62, and which it may be presumed gave place 
to the increased rate of wool. If the seeds of this plant retain 
the characters of their parent, then there can be little doubt that 
a valuable improvement has been obtained. Until these are sown 
next season, this point cannot be ascertained. 

January y 1845. — Owing, to the absence this season of the usual 
falls of dew, the month of January has not been favorable to the ri- 
pening of the cotton crop. The prevailing wind has been from 
the North-east, of a dry, cold, withering nature, contrasting strongly 
in its effects, with the moist, genial westerly winds, so very bene- 
ficial to the development of the tender bolls and blossoms of the 
cotton plant. It seems probable that, in general over the district, 
about one-eighth less, will be the effect on the out-turn of the crop, 
from this failure of dew, 

2nd . — At the farm, the agricultural work of the month has been 
little. A few men employed in carting out manure, to spread on the 
land, for the next crop, and others in tending the cattle out at grass ; 
in all, eight monthly hired servants. On the 23rd, the work of 
gathering in the crop commenced, as will be seen from the diary. 
In 1843, picking began 20th of January. In 1844, on the 1st of 
.^ebrhary. But this season the general bulk of the crop is more 
advanced tj^an in the former seasons, particularly of the earliest sown 

S irts, and which appear to have been forced on to maturity by 
c dryness of the season, there having been a failure both of the 
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latter rain, or in the two last months* of the monsoon, September and 
October^ and of the annual heavy dews of December and January. 
But however the cause of this may be, there is a decided superiority 
in the appearance as to vigour and fruitfulness of the latter sown part 
of the cotton fields, on black soil, distinguished from the seed which 
was sown towards the end of July and begiifhing of August, and this 
remark holds good in reference to all the crops of the Broach districts, 
which I have seen. The fact that such is the case, is deserving 
of notice, for it is generally believed here, that the earlier in •the 
season cotton is sown the better the crop ; and although in point of 
correctness it generally happens that such is the result, still in irregular 
season, such as the last year, when the great bulk of the rain falls at 
the beginning of the season, and destroys the early sown plants, the 
cultivator should not lose heart, as sometimes is the case, but re-sow 
in the confident hope that he may have a fair crop, though late, and 
requiring probably, some small amount of extra working, to bring 
it forward. 

3rd , — On the 1st of the month I left Broach on a tour through a 
part of the cotton districts, visiting Gundar, Jumbosur, Baroda, 
Diiboy, Chandode, Senhore, &c., in succession, and was absent 21 
days. In all 72 villages were passed through, and 123 ^^koss’* of 
road travelled over. It would be impossible here to detail an account 
of the various matters of importance that presented themselves to 
notice ; my chief object in undertaking the tour wjis, to witness the 
nature and style of the cultivation, obtaining in the districts passed 
through : and at present I shall briefly notice only a few circum- 
stances bearing upon the above object. It had been impressed upon 
my mind, I do not know’ exactly how, that the villages under the 
Baroda estate, presented generally a more flourishing aspect than 
those of the Broach Collectorate : but although at least half of those 
passed through belonged to the Guicquar, I saw no where any 
marks of superiority ; on the contrary, it appeared to me that their 
general aspect, as well as that of their inhabitants was, if at all differ- 
ent, inferior in every important point, — the streets more filthy, thob 
bulk of the houses mere . hovels, and the people morc^ miserable, 
and deficient in energy, seizing every opportunity to complain .of thejf 
hard fate. I felt quite satisfied, from all I saw, that the cultivators 
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in the villages under English rule were the best off of the two. 
This is not saying much for our own villagers, but low in the scale 
of human advancement as they must rank, still 1 do not see* how 
ovr own people could be improved, or placed in better circumstances, 
than they are in at present, unless by the introduction among them 
of instructors, or motivefis, to act on their minds, and lead them on 
the road of improvement. From the universal complaint, of their 
being no profits remaining to the cultivator,” it appears clear that 
the^ great fall in the value of produce which has taken place of late 
years, has been much felt. I found however that it was the best 
mode of reply to such complaints to say, that I would employ any 
good workman at my farm on a monthly salary of four rupees, if 
he would come and live at the steading. To at least fifty grumblers 
this proposal was made, without one accepting the offer. Hence I 
think there is at least some reason to doubt the entire truth of the 
complainants* statements. The natives here are however so attached 
to their villages and lands, that they would suffer much misery 
rather than give them up, or leave them, and the above, though a 
test to a certain extent, cannot be entirely relied on. 

Ath , — ^The system of culture in some of the Baroda villages, differs 
materially from that of Broach. Thus the land is sown or cultivated 
only one season, and during the next is laid fallow, one-half of the 
village land being alternately fallowed, and then next season culti- 
vated. This is a very simple plan of farming, and good cotton no 
doubt is raised thereby. But by it the most is not made of the 
land, and where the soil is good the alternation of crop system 
might be practised, with only occasional fallowing to greater advan- 
tage in the shape of profit as in some of the Broaeh villages. But 
this is a superior style of tillage, and would require more laborers, 
more cattle, more energy, and more capital, than apparently, the 
villagers arc able to command. The country referred to generally, 
appears far from being over-populous, and as to the bullocks used in 
agriculture, they are mostly very inferior in breed and over-worked 
^y bHng under-fed. It appears, to me that a great mistake is 
committed p by many of the cultivators, even of our own villages, in 
over-working and under-feeding their cattle, taking more land than, 
with such cattle, they can properly cultivate. There would be the 
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reward of better crops by more care bestowed in ploughing, hoeing 
and weeding, but I presume the cultivator makes a larger profit by 
changes of the season, and trusting the return of produce more to 
that, than increase of labor bestowed. With bad cattle no good 
produce of any kind can be raised, and fields of cotton are always 
decidedly inferior both in the quality of the staple, as well as the 
(quantity yielded, where ploughing and hoeing have not been* proper* 
ly given them. 

— In most of the Guicquar villages, the plan of renting 4he 
land differs from that of Broach. It is what is commonly called 
"" Bhagdari,’’ distinguished from the “Bigotia,” lately, I believe, 
adopted in the Broach districts. When properly managed and worked, 

I prefer the Bhagdari jdan to the other, but I am not sufficiently 
ac(|uainted with the merits or demerits of either of them to be able 
to give a decided opinion. Tlie Bigotia plan I think however 
expects more from the individual, or the renter of each small 
field, than can be realized, he is left too much to do as he 
pleases, and I fear will, from laziness, apathy, and other failings, 
be inclined often to delay, and neglect the work of his fields 
at the time when it should be done, and hence loss, or deficient 
returns of produce will result. The native cultivators of the soil 
I find, are exactly like big children, th(‘y are not to be trusted, 
but if well looked after will do the work required of them just as a 
school-boy learns his task. I say nothing of moral principles being 
brought into operation, for if the native has any, they are so small as 
to be of noi avail. The headmen, or Bhagdars of a 'village having 
power to direct the work and proceedings of the villagers under them, 
must be of great avail ; no doubt it may have been often liable to 
abuse, but when properly exercised, like the authority of the school- 
master over his pupils, it must have been of essential service to the 
best interests of all parties. 

Februanjy lMb, — Last month’s report had a few remarks on the 
failure of the usual dews of the season, and during February very 

® * f 

little change for the better has happened. At the commencement ot» 
the month there were a few days on which westerly wind® blew, and 
which were of great use in aiding the ripening and J)ursting.of th^»^ 
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pods of cotton. Since the middle of the month, however, dry north- 
easterly wind has prevailed, the effects of which are to shrink and 
dry up the, as yet, unripened fruit of the plants, and thus diminish 
considerably the quantity of produce. The want of instruments for 
meteorological observations, prevents me giving any more exact details 
of the climate in my monthly reports, but could such be supplied, 
there is every probability that useful facts in regard to climate and its 
effects on vegetation and agriculture would be obtained. Experiment, 
by<ihe sowing of seeds in any country, very soon shows whether the 
circumstances of climate are inimical or the reverse, but it is only 
after long experience that a sufficient practical knowledge of the 
various effects of climate, &c, can be understood and explained. From 
small experiments during a series of years I had satisfied myself by 
1840, that there was very little chance of American cotton being 
raised in this country, nor did I fail to express this opinion, I could 
not however explain fully the causes that operated to prevent foreign 
cottons being cultivated. Since that time it has been demonstrated 
by large trials, that the effects of climate are the grand obstacles to the 
successful* culture of American cotton in India. Its vicissitudes, 
or too sudden alterations from moisture to dryness, are destructive 
to the organization of the*plant, first injuring the leaves, and through 
them the fruit or produce. Near Coimbatore, and in part of the 
Dharwar district, the former above and the latter below the extra- 
ordinary pass in the |;rfeat western ghats, has any success as yet 
attended, I believe, the trials to grow American cotton in India ; 
and the secret of the small success at those places, clearly depends on 
the well known fact, that through the opening in the ghats there, 
called Palgatcherry pass, both the monsoons affect the hygrome- 
tric state of the atmosphere, so as to admit of the plant growing 
without those sudden checks to which it is subjected, in other places 
not so circumstanced. At the same time that I put on record my 
opinion of the difficulties in the way of the culture of American cotton, 
I stated my belief that much might be done in the way of improving 
‘ the indigenous cottons of India, and, as far as experiment has yet gone, 
I believe every thing is in favor of the preference which should be 
^ven by experimenters, in attempts at improvement of the indigenous 
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cottons ; and this result appears to depend mainly, if not entirely, on 
the peculiar effects of climate. 

2nd . — The usual diary of the work at Kokurwara shows what has 
been done there during the month — ^gathering in the crop, and tran^ 
mitting it to the cotton gins has been the chief work ; very considerable 
difficulty in obtaining people to pick the crop has been experienced, so 
much so, that I fear, from its not being gathered in time, it has sustained 
some injury. Tliere is more dirt and leaf mixed with the cotton from 
the delay than would otherwise have been the case, llepeated 
application for assistance was made to the local authorities but with 
very little apparent effect — about one-third of the crop still remains to 
be gathered — ^what has already been brought in is very good (save 
from the injury above noticed) and the gins were set to work on 
Monday, the 24th February to clean it ; a couple of small samples 
accompany this Report, that the qualities may be seen. The parcel 
marked No. I, has been prepared by the American gins. That marked 
No. II, by the common Broach churka, and they are fair samples of 
the crop of the whole farm, such as it will be when cleaned by those 
different machineries. Cotton, such as this, in my opinion, should be 
worth Ad per ife. in Liverpool, even at the present reduced market 
rates ; and at that price it would pay the cfultivator here to grow it, 
if he had only a small reduction, I think, of his rent, and a few of the 
facilities necessary to any improved system of agriculture. That the 
cotton growers in America can raise produc^equal to this, and find a 
remunerating price in Ad per ib., I hope, for the sake of this country, 
will not be piacticable for a long time to come. If they can do so, 
then I fear cotton culture in this country must gradually become a 
loosing trade. I have to regret the absence so long of the Engineer 
from Broach. I am left alone to look after the farm, and to trim the 
gin house machinery, all of which is more than I can well manage 
alone : sometimes I have to visit the farm twice a day, the difficulty 
of managing the people is such, and the danger of theft of the pro- 
duce by them so unprovided against. If I had delayed the ginning 
of the cotton for Mr. Hall’s return, it would have put off the work *. 
to an indefinite time, or an unfavorable period of the seasoi%— as it is, 
however, I trust the cotton will be found to be as well ginned fts it 
was last season, when I had the advantage of his assistance. 
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Note of samples. 

No. I. — Cotton produced at Broach from native seed in season 
1844-45, and prepared by the American cotton gins, 28th February 
, 1845 : a fair specimen of the produce from about 250 acres of land. 
No. II. — ^The same produce as in the parcel No. I, but prepared by 
the common native churka, 28th February 1845. An opinion on 
the value and qualities of the samples is requested. 

Marchy 1845. — March has been remarkable for the continuance of 
diy, hot, and ungenial weather, or rather, more correetly perhaps, for 
the commencement of this kind of weather about one month earlier 
than usual in the season of the year. There was almost no dew all 
the month, even the showers of rain usual at this season have not 
fallen ; all this is the more to be noted as the newspaper reports 
notice unusual falls of rain in many parts of India during February 
and March. 

2nd , — ^The principal work at the farm has been gathering in the 
cotton crop, carting it to the gin house, and looking to the 
proper stirring up of the fallow land. On the 5thj the picking of the 
kuppas Was completed ; last year this work was not over until the 
27th of April, being a difference of 43 days in the season of harv est 
completion. The dryne^ of the latter part of the season has clearly 
been the cause of this. Last year payment was made for picking, in 
round numbers, 98 bhars of kuppas : this year for about CC bhars. 
The diminished amount4|ipears attributable to the failure of the dew 
at the time of ripening. The crop to all appearance would have been 
a heavier one than that of last season, but for the failure, of the usual 
falls of dew. The actual difference of the two, however, though not 
much, can at present only be estimated ; until the produce is weighed 
at the gin house, the exact amount cannot be stated. It is curious the 
effects of heat should be the agency for termination of the cotton crop 
in this country, while those of cold are the causes in America : 
the two most opposite agencies bringing to pass the same result. 

3re?.— -There has been hard work for the Superintendent all the 
month in managing the laborers and preventing the stealing of 
produce, tyesides in other things perhaps not necessary to detail. 

April, 1845. — Nothing has happened unseasonable in the weather 
of April. . It has been the hotest and dryest month of the year, as 
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usual. Up to the very last day of the month there has been no indi- 
cation of .change towards the monsoon phenomena, unless the steadier 
holditig of the SW. wind. 

2nd , — At the farm, the work of hoeing up cotton stalks and 
thorns, and clearing the surface for the harrow, was completed on 
the 22nd. It is intended this season to work the surface with the 
harrow, in preparation for the seed, to the exclusion almost eirtirely of 
the native bullock hoe. The harrow last year was found of great 
service, doing the work more thoroughly, and at the same tim» at 
a rate at least double of that, the hoe could be made to do. Most 
unfortunately, however, it is to be feared, the arrangements made for 
securing sufficient harrows will prove in a great measure fruitless. 
The securing a sufficient supply of “ kirby’* as fodder for the cattle, 
to last until the end of the monsoon, has been effected during the 
month : 18,075 “poolas” have been stocked, costing in gross, rupees 
226 ; 4 : 0. This is by far the best kind of fodder for cattle, parti- 
cularly in the dry season, and for this reason, as well as the impera- 
tive necessity of having a rotation of crops, to get the most out 
of the soil at the least expenditure, ought to form part of the cultiva- 
tion of eveiy farm. As a trial of the effects of various kinds of 
manures cannot fail to be of value by tlie results it is calculated 
to affoid, it is intended to employ lime on a few acres ; also goats’ dung 
on another portion, penning them at night. JLarge flocks of sheep and 
goats come into the plains at this seasonPRnd can be hired for a 
trifle to reside on any j)articular spot. A third plan is to sow the 
seeds of Crotalaria jumea at the commencement of the rains, 
ploughing them down before sowing cotton, that they may act as 
manure in the same way as lupins are used in some of the Southern 
states of Europe. Already a considerable quantity of cattle shed 
manure has been carted out, and a flock of from 300 to 400 sheep 
and goats engaged, at a cost of four annas per diem and water to 
drink. The cultivators here are quite alive to the value of manure, 
but they rarely make use of it, saying they cannot afford to cart Jit to^ 
the flelds. The use of goats* dung they more readily avail themselves * 
of. Lime and green herbage manures they have no knowledge 
of whatever. It vyill also be necessary to lay a povtion of laud in* 
fallow this season, where cotton has been raised for several years in 
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succession, as it now exhibits ^symptoms requiring change, such as 
getting full of weeds and yielding small cotton plants and diminished 
produce. The most weedy or dirjp^ portion of the farm wdl be 
selected for fallow. The proportion and modifications which all 
these plans will ultimately assume, it is impossible at present to state, 
so much depends on thJ decision of Government in reference to the 
giving up of the land a# Karode, and obtaining a portion in lieu of 
it at Kokurwara. Indeed, the delay in deciding such matters, com- 
pletely paralyses all efforts at profitable farming; arrangements in 
proper time being of such consequence. By the delay, for example, 
the bullocks, their agricultural implements, the cattle sheds, &c. &c., 
at Karode are all thrown idle, when just now they 'hould be employed 
in preparing land for next season’s crop. This of course no skill, or 
system of agriculture, can stand the expense o^ and yet the only test 
of success admitted, is made on the question of profit and loss. 

— It has been found necessary during the month to bring 
charges before the Magistrate against the two head men at the farm, 
for stealing kuppas” and cheating, or embezzlement of the pay due 
to the work people employed : the case has not yet been decided. 

Ath , — ^The whole of the cotton crop of this season has been prepared 
by the American gins, as* by the reports received from Liverpool, the 
portion last year that was cleaned by the native churkas, for the sake 
of comparison, has beei^jalued at less per pound than the ginned 
produce. On the 9th Aflf, 72 bales, containing net 27,486 ibs., were 
shipped from this to Bombay for transmission to Liverpool ; by the 
last mail from London, information has reached this, that a Company 
is being arranged for the purpose of ginning cotton in this country, 
based on the success which has attended the experiments. This is very 
encouraging, and there can be no doubt of its success here if properly 
managed ; but tl^e difficulties it will have to contend with, judging from 
experience, are considerable ; and unless under judicious and careful 
management, with liberal aid and good-will from the local authorities, 
it ca.nnot be expected to have much success. That it would ultimately 
lead to the improvement of the country, by helping to increase the value 
of its cottdn produce, or rather perhaps saving it from falling to the 
Jowest* scale oL value in the European markets, thcjre can also be little 
doubt. 
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Mayy 1845. — The month of May has been seasonable, hot and 
dry, with a powerful sun all day, but, to alleviate his excessive ^ects, 
replaced at night by a cool de|||breeze from the SW. Were it not 
for the cool nights, the contfflied heat would be destructive to the 
energies both of plants and animals. 

2nd , — ^The work at the farm has been gofhg forward briskly all the 
month. On finding it probable I should be deceived if I waited for the 
harrow ordered at Bombay, I had two made up here, which, with 
those made last year, enabled me to get on with the work ; tl^ugh 
from their defects (constant breakage of the teeth) it was at a great 
sacrifice, both of labor and money. The pair made at Bombay, 
arrived here only on the 1st Instant ; so, if I had depended on their 
arrival entirely, the work of this season would have been too late ; still 
it is not so good as I wished. 

Srd , — Every thing is nearlyuite ready, only waiting for the rain to 
enable us to begin sowing the seed. The fills, &c., required for the gin 
machinery, have arrived safe from Bombay, but as yet none of the 
cotton thrashers, or the rice husking machine, which is to be regretted, 
for if the Engineer leaves Broach in September next, there will be no 
artisan to put them up. 

Juncy 1845. — It was fortunate that the work of the farm was 
advanced so far, as stated in last month’s report, because the monsoon 
fairly commenced on the afternoon of the 6th Instant, and the rain 
has continued at intervals ever since thaf|peite. From the register of 
the Pluviometer attached to this report, it will be seen, there has 
fallen eight inches and eighty-one cents in all, up to the end of the 
month. The amount, as well as the distribution shown, is as favor- 
able as could well be for the cotton farmers of this district, and they 
generally agree, that it bears a striking contrast to the two previous 
seasons. The rains, however, it is worth noting, began a fortnight 
earlier than the natives expected ; most of the fields round Broach 
were unprepared for them. This of course must detract from the 
amount and value of the crops they yield in the coming season. 

2nd , — ^The farm work of the month is minutely shown in the*diai^. 
Sowing the cotton seed was begun on the 18th and completed on the 
24th (except the few acres of fallow land which ^was sovm on the 
1 1th.) The seed has been got into the soil in a superior style, com- 
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pared to any season it has yet* been my fortune to have charge of 
the experiments, and at this date it is all up and looking very 
healthy. In the April report it wj^noticed, that various kinds of 
manures were intended to be tried, iKppears worthy of remark, that 
on the spot where lime was spread, the young cotton plants are the 
finest on the whole farirf. So if its ultimate results be as favorable 
as present appearances indicate, it will prove a manure of great value. 
Of the cross breed of cottons, noticed also in a former report of last 
yea^, there is a promising crop of young plants. Besides, several 
new kinds it is expected, will be obtained from seed that was cross- 
ed during last season, and which is now growing. The labor of 
the people and cattle has been very severe during the month, but 
not more so than is necessary at seed time in any country where 
agricultural work is systemized. It was necessary to expend much 
labor, as well as money, in laying oi^the land and working it into 
condition, during the two years past ; now, however, the chief difiicul- 
ties have been overcome, and the land presents so fine an appearance 
to the eye of the practical agriculturist, that some of the natives say, 
they can stand and look at it for hours together with the highest 
enjoyment. It is a rare thing to meet with so large a space as 500 
beegas cleared of every tree, weed, or obstruction, and presenting the 
finest arable surface in one continuous space. When told to go and 
plough their fields and work them in the same way, the excuse of all 
the people is, “ We cannO^fford it, where are we to get the money 
or they ask, ''Will this expensive system admit of any profit V* They 
know as well as I do, that under the present system of Government 
management of the land tax, there would be no profit to them. 
This is a question however on which it is not my province to enter. 
I have always considered the chief object of this farming experiment 
to be the ascertaining correctly, first of all — ^what can be done in the 
way of raising good cotton — ^when, if found possible to grow good 
cotton at a profit, means will be taken to induce the cultivators of 
these districts to adopt the system. The dormant productive re- 
sources of Guzerat are great, and if an ordinary amount of skill and 
capital were ^introduced into the province, there can be no doubt, that 
under average ability of management, the present revenues might, in a 
very few years, be doubled. It is hoped, the results of these experi- 
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ments ultimately will clearly shoi;ii this. There is, however, one 
general remark in proof of t£is opinion, the truth of which every 
person can perceive. Guzera^. has a very rich soil, and a dense 
population, yet the land is not half tilled. At the Mauritius or the 
West Indies, the soil is not superior to that of Broach, yet the inhabi- 
tants are being taken away from India to thdse places, for agricultural 
work, at a great expense. Why not employ them in tkeir own 
country ? — curious perversity ! Is it not self-evident, all that is wanted 
to render Guzerat as rich as any province in the world, is good 
government, and a little of the skill and capital which Ellgland is 
now sending so profusely to other places. 

Julyy 1845. — Up to the end of July, the season here has been as 
favorable for cotton culture as could be wished. The contrast between 
it and the two previous ones is as marked as possible in respect to the 
fall of rain, both in the quantity and distribution. In 1843 and 1844, 
there was too much rain during June and July : in the year 1845 it 
has been as near what could be desired as possible, and all that is 
wanted now, is a few inches fall of rain to fill up the tanks and soak the 
fallow lands. As the falls of rain have been so light and with intervals 
between of several days, there has been almost no interruption to the 
operations of tillage ; eight days being the whole number on which the 
cattle could not be employed ; whereas, last year in this month, half 
of it was idle time, owing to the excess of rain. The details in support 
of these remarks will be found in the mojpithly diary and meteorolo- 
gical registers. 

2nd, — 0* er all the farm, the young cotton plants are most healthy, 
and advanced in growth. There are about 380 beegas. As it is quite 
impossible to sow cotton on the same land continuously year after 
year, and expect to have a remunerating crop, advantage was taken of 
the refusal of Government to grant 200 beegas in lieu of that given 
up at Karode, and all the remaining portion of the farm was laid down 
in fallow crops ; about 160 beegas to be sown with ‘^Tul and Toori’ 
mixed, and fourteen beegas with a mixture of Joari,” Toor,” and 

Mung” as a crop of fodder for the cattle. Still owing to thfi vei\ 
favorable season, this large proportion of fallow, by which I hoped 
to fully occupy the time of the cattle and servants, will hardly be 
sufficient. Fortunately, an order for gin cleaned cotton from Messrs. 
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Remington and Co., has given us «ome little work to occupy the cattle 
in part, otherwise they must have been standing idle, and of course 
at a loss to the farmer. The quant^y of land in acres per anisum, 
wlych a pair of bullocks can work, varies of course, according to the 
different circumstances which bear upon it ; when I began the farm at 
Kokurwara, the land was in such a wild “ jungly” condition, it re- 
quired more than all the cattle I now have to work it : but now, during 
the last two years, it has been brought into such superior order, that 
henceforth ten pairs in place of twenty, will be nearly enough cattle. 
To this ft may be said, “well, sell off the excess of cattle and keep 
only enough to do the work.” This will not answer, however, because 
as an establishment must be kept up of servants alike under both cir- 
cumstances, the only limit to a farm that can be made with economy is 
to have it equal to what the establishment can manage. If there be 
less work than it can overtake, there must be loss of time, and there- 
fore a proportionate diminution on the credit side of the balance 
sheet. I never felt so vexed at any thing during the whole time I 
have been here as the refusal of the 200 beegas, for it has been the 
source of much difficulty, and I fear it never will be my lot to have 
again so favorable a season as this has been, wherein to get it brought 
under culture, so as to show the profits of my system of cxdture. It 
was a blow to my hopes, such as I could have looked for from my 
bitterest enemy rather than from my best friends. 

3rd , — From the diary itiwill be seen, that there has been work at the 
gin house since the 18th of the month. Mr. Hall has been occupied 
in constructing a model for a windmill, as sanctioned in Government 
letter No. 2036, of 6th May last. 

August^ 1846. — ^Whatever the ultimate result may happen to be 
up to this period, the weather of the season has been very favorable 
for cotton culture, and yet, although the season of heavy rain is over, 
the total fall of the three past months amounts to only 20 inches 
42 cents, being less by 1 1 inches 14 ceids, than fell last year up to 
this date. There are few things more curious than the fact, (noticed 
by me in a former report, and now hereby further confirmed) of the 
annual falls,of rain at different places being so various in quantity; a 
few mil^s of distance seems enough to give such results. At Broach 
the annual fall may now, I think, be set down at half only of that at 
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Bomlbay. A knowledge of the annual average fall, and distribution 
of moisture of the different stations throughout India, could not fail 
to he*of the greatest value, for this is the chief element in deciding 
what kind of vegetation or cultivation may be expected or attemptr 
ed. Had I known the character of the climate of the cotton 
districts of America, as well as I now do, I should ^t once have been 
convinced of the impossibility of succeeding in any part of India 
with the American plant. It may grow, and doubtless does grow 
in certain places where the monsoon happen to approximate the 
atmosphere in some measure to that of the American districts, but 
it is mere samples of good cotton that can be produced there ; the 
chief bulk of the produce being very inferior in quality. The seed 
of the Broach cotton plant, when properly cultimted^ would, in all the 
cotton distri(;ts of Western India, I think, prove to be by far the 
most remunerative. I believe that in the Southern Marhatta country 
^ as well as in Candeish, that if the Broach seed were introduced, these 
places would yield as good a produce as the Broach district, and the 
rent of the land in place of being only one Rupee per acre as at 
Dharwar, might be approximated at least, to what I pay at Broach — 
upwards of five Rupees, 

2nd, — In last month’s report I noticed the effect of ha\ing got 
the land of the farm into good condition on the labor cattle light- 
ening their work. It may be now also remarked, that the expenses 
of the farm promise to be lightened also, and as far as I can yet see, 
apparently from the same source. Of the four months, from May to 
August, the* total expenses of the farm have been for 1843-44, 
1844-45, 1845-46, as follows: Rupees 1,492 — 1,496 — 933, respec- 
tively, and I see no reason to doubt that the proportionate diminution 
of this year will hold good to the end of the season. But I am also of 
opinion, that should the farm be continued on during 1846-47, the 
expenses will continue to show still a progressive diminution, while 
the quantity and the value of its produce will further increase. 

^rd , — ^Thc value of manure in the agriculture of this country has 
been strikingly demonstrated this season. The vigor with which 
the cotton plants are growing, where it was applied, is most striking. 
In some parts where the soil was completely exhausted, by repeated ^ 
cotton crops having been taken from it, year after year, and where 
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nothing but changing the kind of crop, or laying it fallow, would 
have rendered it fit to yield cotton : cattle manure has enabled it to 
yield as fine a growth of young cotton plants as could be desired. 
The part of the farm where lime was applied, is not so promising now 
as at first appeared. Its future progress and changes will be carefully 
observed, for whatcvci^ be the present appearances, it is from the 
ultimate results or amount of produce, that the proof of benefit is 
to be deduced. 

/ith , — On the 30th, the sowing of the fallow land with oil seed 
“ Tull,” was commenced, and will be completed in a few days. 

5M, — ^There has been no work at the gin house since the Gth of 
the month, having finished off seventy bhars of kuppas for Messrs. 
Remington’s Agent, Byramshaw Dhunjebhoy. In reference to the 
gin house, it cannot but have been often remarked by Government, 
that it is the chief cause of expense here. It would be a great 
saving of unnecessary expenditure if the Umjeed Bagh were given up, 
and the gins erected at the cotton farm. I cannot help repeating 
this here, although I have formerly brought the subject before 
Government, for it appears to me of so great consequence. It is too, 
not so much on account of the needless expense attendant on the 
keeping the place of from three to four thousand Rupees a year, as 
that it renders it an impossible thing to show, by the actual accounts, 
that gin machinery is an improvement over the native machinery 
used in cleaning cotton. I would give up the Umjeed Bagh contract, 
and erect the gins at the farm, without the smallest fear of loss, hut 
in the hope of great gain to the cause. The expense, «(if done now, 
while Mr. Hall is here) could not exceed two years’ rent as at present 
paid for the place. But if Mr. Hall’s experience is not availed of, the 
expense will be, I think, much more. 

6M. — pleasing feature in the progress and success of our en- 
deavours to show the improvable nature of the cotton staple of this 
place is, the fact that several of the natives have arranged, and 
subscribed a sum of money, to construct a place for ginning cotton. 
‘ I Mad the honor of forwarding to Government, under date of 30th 
August, ^ statement of the plan, and I cannot doubt it will receive 
^ warm encouragement from the authorities, as being a commencement 
to improvement, which must be considered by every one as pregnant 
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with*bonefits, alike reciprocal in effects to the Government, and the 
people of this country. 

October, 1845. — Hopes were entertained in last month’s report, 
that the heat and dryness of the atmosphere during. October would 
not he excessive, and their injurious effects have not been so severe 
as they might have proved. Though the dews have been scanty, the 
easterly winds were not so constant as usual ^ at one time great fears 
for the crops, and dread of famine were imminent, but the people 
now consider the chief danger as past. The Jowari grain sowi^ in 
September, and from which the staple food of the people is derived, it 
is now generally expected, will not fail. Nevertheless there cannot 
fail to be great deficiency and loss from the defective nature of the 
monsoon. The failure in fpiantity was accompanied by a total failure 
of the latter rains in September. There was nothing even of the 
usual elephanta or usual concluding showers of the monsoon. From 
the annexed register of the Pluviometer it will be observed, that there 
is 23 inches 33 cents, recorded as the total rahi of all the monsoon 
of 1845. That of 1844 having been 36 inches 89 cents, and which 
gives 13 inches 56 cents of difference — a loss of nearly one-third 
in the last season, as compared with the former one. We had no 
rain from after the 11th September in 1845, but in previous years, 
heavy showers are wont to happen, at least up to the end of that 
month. 

2nd . — In respect to the out-turn of cotton frum the farm, at 
present nothing can be said, we must wait the beneficial effects of the 
cold season on the now too scorched plants. The crop of oil seeds 
promises very fairly. I refer to the diary for any other information 
that may be necessary. 

November, 1845. — I have nothing particidar to say about the wea- 
ther of November ; it has been seasonable. The crops on the farm 
now indicate the injury suffered from the failure of the latter rains 
in September, much more distinctly than formerly. The crop of 
cotton will be ripe much earlier than is usual, owmg to this cause ; 
as also all the produce of the country. There has been no wor*k at*, 
the farm all the month. I have been occupied with the machinery 
of the Saw Gin Company, and Mr. Hall has been at Bombjiy for^ 
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the same purpose, having left on the 6th of the month. Tlie slow 
progress one is able to make is most distressing. Several applications 
on the subject of saw gins have been made to me, as well as io the 
collector of Broach, during the month by natives. They appear 
anxious to have them if they could be sure of the macliinery being 
safe; many people are witching the progress of the Saw Gin Company. 
There is hardly a chance now, however, of its machinery being ready 
for work this season. 

December, 1 845. — ^The weather of December has been very pleasant 
and cold. There were several cloudy days towards the end of the 
month, but no rain. Cloudy weather, or rain at this season, is 
generally believed, by the people, to be very injurious to the cotton 
plants, as well as to other cultivable plants, particularly the “ Toor,” 
Cytisus cajan, by causing their blossoms to drop off, and although 
there is no doubt of the fact, it would require some time and exami- 
nation to explain it. 

2nd , — From the diary it will be seen, that the gathering of the 
cotton crop has begun. This is by far the earliest season I have 
met with. In 1842-4^, picking began on the 20th January. In 
1843-44, on the 1st February. In 1844-45, on the 23rd January, 
and now season 1845-46, on the 22nd December ; and thus a dif- 
ference of 40 days carliemess this season is shown over season 
1843-44, which was the latest, and of 29 days over season 1842-43, 
which was the most favorable of all these four seasons. That the 
cause of the earlier ripening of the crops this season depends on 
the failure of the latter rains, there can, I think, be no rov#m to doubt. 
The effect has been by drying them up and preventing their full and 
fair development, and thus necessitating the rapid maturation of 
whatever portion of their produce was sufficiently advanced at the 
time when the check to growth happened. 

3rd , — All the ‘month I have been anxiously expecting Mr. Hall 
from Bombay, with the object of getting the machinery of the Saw Gin 
Company put up, if possible, to be ready for work this season. The 
subscribers are most urgent for its completion, and blame me for the 
delay, little knowing the difficulties there are to overcome in business 
, of this kind. 
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9 

Meteorological Register of the Weather at Broach^ for the Seasons 1843 , 
1844 and 1845 , bg Pluviometer ^ at the Office of the Superintendent of 
Cotton Experiments, 


Pluviometer. 





« 

Months and 
Years, 

Rain fall 
in each 
Month. 

Date of falls 
of rain. 

Number 
of days 
on which 
rain fell. 

Remarks. 

f 

in. 

Ct. 




1843. 






June, 

5 

38 

3rd to 23rd. 

3 


July 

13 

84 

2nd to 31st. 

22 


August, .... 

4 

S7i 

1st to 31st. 

22 


September, .. 

,5 

71 

1st to 28th. 

21 


October, .... 

•• 

15 

1st to 5th. 

3 


ToUl,.. 

39 

65^ 

1 

71 


1814. 






June, 

15 

52 

5th to 30th. 

11 


July, 

11 

51 

1st to 31st. 

26 


August, •••. 

4 

53 

1st to 29th. 

21 


September,.. 

5 

42 

2nd to 24th. 

10 


October, .... 

•• 

•• 

.. 

• • 


lotal, .. 

36 

89 


68 


1845. 






June, 

8 

81 

6th to 30th. 

19 


July 

5 

62 

4th to 31st. 

19 


August, .... 

6 

39 

1st to 31st. 

24 


September,.. 

2 

51 

4th to 11th. 

5 


October, .... 

• • 

.. 

.. 

f • 


Total, .« 

23 

33 

.. .. 

67 



In 1843 the crops of cotton suffered from excess of moisture. 

In 1845 the crops suffered from deficiency. 

The average fall of the three seasons is 33*29. 

The deficiency of 1845, or less amount than 1844, is 13*56. nearly h 
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Reports on the Sale of Assam Teas in London during f'ehruary 
aitd March, 1846. Communicated by the Government of 
Bengal. 

To the Honorary Secretary^ Agricultural and Horticultural Society, 
Revenue. SiR , — I am directed to forward copy of a Dispatcli 
from the Honorable Court of Directors, No. 4, dated the 6th 
ultimo, together with the Reports on the results of the sale 
of Assam Teas referred to therein, for the information of the 
Society, and for publication in their Journal, if thought suited 
for that purpose. I have, &c. 

Fort William : Cecil Beadon, 

24th June, 1846. Under-Secy, to the Govt, of Bengal. 


REVENUE DEPARTMENT. 

No. 4 of 1840. 

Oar Governor of the Presidency of Fort William in Bengal. 

Para. l.-r—We received the packages of Assam Tea forward- 
Bengai Socy.’s letter, 7th cd bv vou per Slups ^ Eiiiilv’ aiid ^ Hiiiia- 
Ditto 10th Sept., 1845. laya respectively, from which we caused 
a liberal distribution to be made. The remaining packages 
17 th March, 1846 . P^^Wic auctioii, aiid we now 

14 th MichTii 4 (f^^’ transmit you the results of the sale, together 
24th March, 1840. Tcports of Mr. Tliompsoii and Mr. 

Andrew Hunt, on the character and (quality of these consign- 
ments, which may be useful if published for the information 
of those engaged in the cultivation of the plant in Assam. 

2nd. — Our instructions for discontinuing the further culti- 
vation and manufiicture of Tea on the part of Government, 
viere contained in our Dispatch dated 4th February, (No. 2,) 
1846. We are, &c. 

London : (Signed) J. W. Hogg,« 

6M May, 1846. „ H. Sr. G..Tuckbii, an^ 

13 other Directors. 
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Report 071 Sales of Assam Teas. 


Account^ Sale by Messrs. W. J. Thompson and Sons^ 
March, 1846 . — Assam Tea, At Cutler Street, Top Floor. 

Campoi. 

Per ^ Emily y Anderson, / rom Calcutta. Reported January , 184(). 
Br. 1. 15 chests. 

Lot 1 Nos. 1 to 7 . . . 7 chests sold to Carlisle & Co., . @ per ll». 


2 „ 8 1 

3 „ 14 & 15 2 

4 „ 16 to 20 5 


» » • ♦ jj 

• 33 

••**•• 33 33 • • 33 

Congou. 

Br. 1. 5 chests. 

Lot 5 Nos. 9 to 13 5 chests sold to Parker tSc Co., . . 1 Id. per ft. 

Pekoe. 

Br. 1. 15 chests. s. d. 

Lot 6 Nos. 21, 22, 24 to 28 7 chests sold to Styaii «Sl Co., . . (a) 1 4 per 0.. 

33 1 33 29 to 31 3 „ 1 2A „ 


32 to 36 5 


33 33 


Sorts. 


1 case containing 12 canisters. 

Lot 8* No. 37 I case sold to llulbcrt N: Co., . . (qi Sd. per ft. 


At Cutler Street, D. Top Floor. 

Campoi. 

Per * Himalay tty Burn, Calcutta. Reported January y 1840. 
Br. 1. 9 chests. 

Lot 9 Nos. 1 to 6 6 chests sold to Charles worth, . . % 5c/. per lb. 

33 ^0 „ 7 & 8 2 „ 3|c/. „ 

33 11 33 35 1 „ „ ,, 

Pekoe. 

Br. 1. 24 chfests. 8. d. 

Lot 12 Nos. 9 to 16 8 chests sold to Parker & Co., @ 1 4^ per U». 

„ 13 „ 17,20,21 to 25,27,28 9 „ „ 16 „ 

33 14 „ 29 1 „ 1 44 „ 

„ 15 „ 30 to 34, 36 ... 6 „ sold to Ewart & Co., @ 1 34 „ 

Sorts. 

. 2 CM., to, Mr., ' 
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Report on Sales of Assan^ Tens, 


To O. Greeke, Esq. 

SiR^ — We beg to hand you a Report upon the India 
Company’s Tea, Ex ^ Emily 

Leaf, Flavor: General remarks, 

t 1 1 A i. • ( not sufficient- 

. .c™. iEs:sf‘['*cr iLzs."'' 


474/8 5 boxes, 

495/9 5 hf. ch. 


...... coarse brown, •faint caper flavor, ditto. 

( coarse black- \ 
ish, rather fair coarse ) ^ • 

* * ” ‘ ‘ i broken and burnt, \ 

( mixed brown ] 


coarse curled 


526/9 4 ch. . . , Congou, < brown, mix- > fair, . j not sufficient 


I too brown and 


{ ly made. 


531 1 hf. ch. 


539/40 2ch 

551 1 ch 


514/19 6 ch. . . 
( 2 ch. 

521/25 j 1 hf.eh. 
1.2 boxes. 


( coarse brown 1 coarse 
. . < and black leaf V burnt 
( mixed, ) good. 


. „ . . . i^referable, coarse burnt, ditto. 

( ordinary ) 

small dull > musty, low. 

( brown, ) 

(ohongtM, / burnt, J '“'■■I "b b«>' 

. „ . . . preferable, very good, fine ditto. 


f brownish black- i , , - , , . 

„ 544/4« 3 packages,. .|ishlcaf Souchong I fair, | fla*oHnfcrior! 

r' 4 o/ 4 fv good curled ) i Pekoe Sou- 

„ fl4!>/49 2boxes, \ Sood, jehongkind. 

„ 541 1 box, containing musters. 

London^: We remain, &c. 

2Sth February y 1846. (Signed) W. J. Thompson and Sons. 

To O. Greene, Esq. 

Sir, — We beg to hand you a Report upon the East India 
Company's Tea, Ex ‘ Himalaya.’ 

Leaf. Flavor. 

^"'■35 ^ S 1 j Uttle burnt. 

,* 9to34 ) o, , Ppvmr \ Wa<*l«sh, with some ) high malty , 

J cii. ... 1 EKOE, I mixed, ( burnt. 

„ 38, 39 2 cases, containing musters. • 

London: We remain 

\Alh March, 184G. (Signed) W. J. Thompson' and Sons. 


i Pekoe Sou- 
i cliong kind. 



Report on Assam Teas. 


Quality of the Assam Tea Imported by the East India Com- 
pany in the ^ Emily’ and * Himalaya.’ 

Congou. 

Appearance r-Bromif curled knobby leaf, unsightly. 

Smell , — Too fresh, rather sickly, some coarse and out of condition. 

Taste, --Yery similar to the most inferior Congou formerly imported by the 
Company from China. 

Campoi. 

Appearance , — Blackish wiry leaf ; in all respects as the Chinese Congou Tea. 

Smell , — As China Tea, but rather flat. 

Taste,— As course and strong China Congou. 

Pekoe. 

Appearance.— Blackish, curled leaf, some having the down as in China 
Pekoe. 

Smell.-^-Ycry little or no fragrance, rather worty. 

Taste.— Good, and strong, like the Cliina Hong Muey Pekoe. 

It is certainly of as much importance that the eye should 
be pleased by the appearance of the Tea as that the taste 
should be gratified by its flavor; the Chinese indeed would 
seem to think it of the first importance, for unsightly leaves 
are unknown in the article from China, but in the Congou 
Tea from Assam, the objectionable leaves even predominate, 
and would forbid, under any circumstances, its favorable re- 
ception in this market ; such however is not the case in the 
Campoi and Pekoe, both kinds are as well and carefully made 
as China Tea, and the flavor, while it partakes in some 
measure of the fragrance of the China Tea, maintains the 
strength, which makes Assam Tea so useful in this market 
for mixing with weak flavored China Tea. 

(Signed) Wm. Andrew Hunt, 

Late Inspector of Tea to the 

24/A March, 1846. East India Company. 



Suggestions towards an effective and economical mode of divest- 
ing Cotton of its seed. By C. B. Taylor, Esq. 

To James Hume, Esa., Honorary Secretary, Agricultural and Horticul- 
tural Society : Calcutta. 

My dear Sir, — I have been endeavoring for upwards of 
a year past to make a machine for separating cotton from its 
seeds, and which would perform the operation more economi- 
cally than the ^ chirkee.^ By this ineffective machine it costs 
at the least one rupee and eight annas per bazaar maund to 
separate the cotton from the seed, and it is, I believe, consi- 
dered an object of general importance to obtain a machine 
that would as effectually, and at a more moderate cost, per- 
form the same operation. 1 have proposed two (see sketches 
1 and 2), but whether either will answer remains to be tried, as 
I have failed to make the roller machine after three or four 
attempts during the past sixteen months; my blacksmiths 
could not make the steel roller exactly round, this in fact 
must be done in a lathe which I do not possess ; they also 
found it impossible to make the teeth of the large cog-wheel 
fit exactly into those of the small one at the end of the mid- 
dle steel roller. I am therefore obliged to give up any farther 
attempt, lyid to send you a drawing and description of the 
machine, instead of a model which I at first intended. 

Before describing the two machines proposed by myself, I 
will notice a few others now in use. Little need be said about 
the saw-gin, for any one who will take the trouble to examine 
into its method of operating, will perceive that it must break 
the fibres of the cotton, although this has been denied lately. 

• There is another machine for clearing cotton of its seed^ 
and which I believe has never been used in this country, and 
as it appears much better than our ^ chirkee,^ I copy on a 
detached piece .of paper the description and •drawing of it 
from Nicholson^s operative Mechanic,” pages 378 and 379. 



84 Suggestions towards an effective 

It is , unnecessary for me to mj|.kc any lengthened remarks 
about this gin, which although preferable to the ^ chirkee,^ 
is not one likely to prove completely satisfactory to the 
cotton growers of this country: none I suspect but a poor 
negro slave could be tcompelled to undergo such hard labor, 
as it would seem to require to clear of its seed 30 to 40 
pounds of cotton per day. 

I have endeavored to apply the power of bullocks to such 
a machine, as Nicholson has described; a better method 
might doubtless be contrived than that of mine, but I choose 
it because I think it would prove the most easily managed in 
practice. I have substituted three steel rollers for two wooden 
ones, (see Plate I.) as I am afraid that wooden ones coidd not 
be made of Such a small size, three quarters to one inch in 
diameter, to bear the power of bullocks ; the wheels must be 
placed parallel like those on the ^chirkee,^ about the 20th 
part .of an inch from one another ; on the large cog- wheel 
attached to the upright iron spindle, there are seventy-two 
teeth, and twelve on the small one at the end of the middle 
roller, so that the rollers will perform six revolutions during the 
time it takes the bullocks to go once round the machine ; the 
speed of the rollers may be accelerated by increasing the 
number of teeth in the large cog-wheel ; both wheels ought to 
be bevelled. c. 

I have put three iron rollers to the machine, but am not 
certain that more than two will be found of use in practice ; 
the two upper rollers will move in diflFerent directions, and 
therefore a woman might be engaged at both sides feeding 
the rollers, and as there would bo no want of power, could 
clear double the quantity of cotton of its seed in the same 
time^ that two rollers w^ould ; this would however be liable 
'to the disadvantage of the seeds on both sides of the machine 
falling aniongst the cleaned cotton, if the latter w^ere not 
(quickly removVd, but as the seeds would only be lying lightly, 
they might be easily shaken off by the hand. 
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moae of dwestimj Cotton of its s^ed. 

The other machine, (see Plato* II.) with which I propost* 
to clear cotton of its seed, is a circular box, the inside of 
which to be fitted' with apparatus something similar to that 
of a fan-blast, but instead of being constructed so as to yield 
a volume of air only, the vanes of the fan would be made to 
beat the cotton also. I think that were eight vanes or beaters 
fixed into the centrepiece or nave, and* the beaters made to 
perform the same number of rcv^olutions per minute as the 
vanes of a fan -blast, that they would loosen the flocks or pods 
of cotton, and would tend greatly to separate the cotton from 
the seeds. 

The bottom part of the machine would need to be per- 
forated with holes sufficiently large to allow the escape of two 
seeds at a time, and which would fall through as soon as they 
became disengaged from the cotton ; I have marked the places 
on the inacliinc where I think the holes ought to be made. 

The vanes or beaters I propose to make of two different 
descriptions, one of wood, with holes in the outer part, as 
shewn in the sketch, and the other composed of thin iron 
bars of sufficient strength, to overcome the resistance of the 
air, fixed in the nave the same as the wooden ones, thus, 


This contrivance would, I think, also greatly facilitate the sepa- 
ration of the cotton from the seed, as the velocity of the vanes 
would be so great, six hundred revolutions per minute at the 
least, that the cotton might be forced through the bars, and 
which would arrest the progress of the' seeds, the bars being so 
adjusted that a seed would not be likely to pass through thgm. 

There would also need to be a piece of cord, or wire run 
round the circumference of the vanes or beaters, about half an 
inch apart, to confine the cotton between the Vanes whilst 
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Suggestions towards an effective 


Whether the machines proposed by me will answer the 
purpose intended or not, it is certain that some such machine 
is much wanted, as any such improved machine would effect 
a saving to the cultivators, consumers, or purchasers of cot- 
ton in this country, of at least 1,000 or 1,200 rupees per 
1,000 maunds, and at the same rate for smaller quantities. 

I am told that there is a chirkee” in use in some parts of 
HIndostan with two handles, and at which two women work at 
the same time, it is also said that it will clear more cotton 
of its seed in one day, than can be accomplished by one 
woman at a cliirkee’^ with one handle. 

Double Chirkee. 



I have put three rollers to it, as it will certainly be more 
convenient for each woman engaged in working the machine 
to have a side to herself, and to be able to turn round the 
machine with her right hand, and to supply the rollers with 
her left. 

There must be a door at the bottom part in the side of the 
circular gin, to admit of the cotton being put between the vanes 
and taken out when cleaned. I should propose to have the 
vanes or beaters placed within half or one inch of the circum- 
ference, and sides of the circular box. 

Rajharrah Colliery y Palamow : I remain, &c. 

18^A May, 1846. C. B. Taylok. 



mode of divesting Cotton of Us aged. 
[From Nicholson^s Opefative Mechanic.} 


H7 



The roller-gin is represented in fig. 399. It consists of two 
shallow fluted rollers, A and B, placed so near to each other, that 
when the cotton is thrust against the line when they enter into 
contact, they immediately seize hold of it and draw it in between 
them, while the seeds and other particles not being able to pass 
through, fall into the box K, and are, by the slanting direction of its 
bottom, delivered on one side. The motion is communicated by 
means of the treadle and crank C, D, and is equalized by the fly- 
wheel E. The cotton is presented to the rollers over the board 
F, G, and is drawn between them, and delivered at I, H. In South 
America this kind of gin is much used, and a negro working with 
one of them can clean from 30 to 40 lbs. weight of cotton per 
day, which, however, is considered heavy work. 

The application of the power of horses to either the roller or 
saw-gin, would greatly aid the process, which as we before have 
stated, is considered heavy work for the negroes, and on that account 
is^much avoided ; an objection has b(*eii started to the applyh^ of, 
this power, under a supposition, that the animal by changing his * 
speed would injure the cotton ; it is almost superfluous to add that 
many simple contrivances may be adopted to equalkc the motion,^ 
and prevent these dreaded effects. 
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Sitif/f/esiio7is towards an effective 

My dear Sir,— In reading an article relating to cotton 
since I wrote you on the 18th instant, I have found some 
further information respecting the method adopted in clearing 
cotton of its seed in North and South America, and beg to 
send you an extract from the article alluded to. I think you 
will agree with me in the opinion, that the gin used in the 
United States, and which it is stated in the account can clear 
900 th of cotton of its seed per day, is the one that is most 
likely to prove acceptable in this country, and I regret that 
there is no drawing of it, but I suppose to clear such a large 
(|uantity of cotton of its seed, steam power must be applied 
to the machine. 

I also beg to give you an extract from the same work, des- 
cribing a machine recently invented in the United States, 
for clearing the cotton seed of the fibres which adhere to it, 
and rendering the process of converting the kernel into oil, 
cheap and expeditious. In this country the whole process is 
yet performed by hand, which is most tedious and expensive, 
and costs so much, that it is scarcely worth making. As the 
cultivation of cotton is likely to increase, such a machine 
might effect a great saving here, although not millions of 
dollars as in the United States. The oil could be extracted from 
the seed, and the oil cake would then be nearly as valuable 
as food for cattle as the seed itself, which is now given to cattle, 
and both oil and cake, which could be sold cheap, would meet 
with a ready sale in this country. 

Hajharrah : 1 remain, &c. 

23rd May, 1846. C. B. Taylor. 

[Firm the Library of Entertaining Knowledge. — Vegetable substan- 
ces, VoL 3 , jiages 44 , 43 , 46 , and. 4 /.] <. 

The separation of the cotton from the seeds is a very long and 
troublesome operation when performed by the hand ; for the fibres 
•of the cotton adhere tenaciously to the seed, and some time is con- 
sumed in cleansing even a small weight of so light a material. In 
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the greater part of India, the nse of*machiiiery for this pur|)ose is 
unknown, and all the cotton is picked by hand. A man can in this 
manner separate from the seeds scarcely more than one pound of 
cotton in a day. In some parts of India, however they make use of 
a machine, which, though more simple, does not materially differ 
from the gin used in the West Indies. Dr. Buchanan describes it in 
‘ a journey from Madras through the countries of Mysore, Canara, 
and Malabar. (Vol. 3, p. 317.) Mr. Clarke Abel also found precisely 
the same machine in China, at the village of Ta-tung, not far fw)m 
Nankin. T.his is his description of it ; it consisted of two wooden 
cylinders, placed horizontally one above the other, on a stand a few 
feet from the ground. The cylinders, very nearly touching, were 
put in motion by a wheel acted upon by the foot. The cotton, being 
brought to one side of the crevice interv ening between them during 
their revolution, was turned over to the opposite ; whilst the seeds, 
being too large to enter, fell at the feet of the workmen.’ Mr. 
(’larke Abel then describes the instrument used by the Chinese for 
freeing the cotton from knots and dirt. ‘‘ This is equally simple, 
and is the same as that used, I believe, in most countries for the 
same or a similar pui’pose. It is a very elastic bow with a tight string. 
In using it the carder places it in a heap of the material, and having 
pulled down the string with some force, he suddenly allows the bow 
to recoil ; the vibration of the string scatters the cotton about, and 
separates it into fibres freed from all knots and impurities.” (Tra> 
vels in China, p. 103.) A drawing of an instrument scarcely at all 
differing froih this Chinese cotton-bow is given by Sonerat, in his 
‘ Voyage aux Indcs Oriental es,’ tom. 1. p. 108. Thunberg says, 
that in Batavia, he saw “ the cotton cleansed from the seed by being 
laid out on extended, cloths, and beaten with sticks, till all the seed 
was perfectly separated from it.” Tlie use of the machine called a 
gin very much facilitates the process. This machine in general con- 
sists of two or three fluted rollers, set in motion by the foot in 
tlu 4 manner of a turning lathe, and by its means one person may ^ 
separate and cleanse sixty-five pounds per day, and thus, by the use 
of a simple piece of machinery, increase his effective power sixty-five 
times. A still greater increase may be obtained by tlvJ employment 
of more complex engines. In the United States of America, mills 
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are constructed on a large scale, and are impelled by horses, steam, 
or other power. Eight or nine hundred pounds of cotton are cleans- 
ed in a day by one of these machines, which requires the attendance 
cf very few persons The American mills are exactly on the same 
principle as the smaller ones, but are more complete in their appoint- 
ments. A description of one of the larger sort will therefore com- 
prise all the requisite details of a cotton gin. It consists of two 
wooden rollers of about an inch in diameter ; these are placed hori- 
zontally parallel and touching each other. Over them is fixed a 
sort of comb, having iron teeth two inches long and seven-eighths of 
an inch apart. This comb is of the same length as the rollers, and 
so placed that its teeth come nearly in contact with them. When the 
machine is set in motion, the rollers are made to revolve with great 
rapidity in opposite directions, so that the cotton being laid upon 
them it is by their motion drawn in between the two, whilst no space 
is left for the seeds to pass with it. To detach these from the fibres 
of cotton in which they are enveloped, the same machinery which 
impels the rollers, gives to the toothed instrument above a quick wag- 
ging motion to and fro, by means of wliich the pods of cotton, as 
they are cast upon the rollers, are torn open ; just as they are begin- 
ning to be drawn in, the seeds now replaced from the coating which 
had encircled them, fly off like sparks to the right and left, while the 
cotton itself passes between the cylinders. The sharp iron teeth of 
the comb moving with great velocity, sometimes break the seeds ; 
then the minute pieces are instantly hurried on, and pass between the 
rollers with the cotton. These stray particles are afterivards separa- 
ted by hand, a process which is called moting, entirely to cleanse the 
cotton from any remaining fragment of seed subjected to another 
process. This consists in whisking it about in a light wheel, through 
which a current ^of air is made to pass. As it is tossed out of this 
winnowing machine, it is gathered up and conveyed to the packing- 
house, which, by means of screws forced into bags, each when filled, 
weighing about 300 pounds. These are then sewed up and sent to 
the place of sliipment, when they are again pressed and reduced 
to half (heir original sizes. (HalFs Travels in North America). 
Some manufacturers fancy that this wholesale m^hine tears and in- 
jures the fibres of cotton, but it is perhaps an idle prejudice, since 
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the Best cotton which we import is from Georgia, where it is most ex- 
peditiously cleansed ; and that which obtains the least price comes 
from -the East Indies, where the hand is the only machine used. 
Another description of gin, called the saw-gin, is likewise used for 
short staple cotton in the United States and in Brazil. This consists 
of one roller nine inches in diameter, having a series of circular saws 
fixed upon it parallel to each other, and at a<listance of one inch and 
a half apart, above this roller is a hopper, having the bottom formed 
of a grating of wire-work, through which the teeth of the saw pr(^‘ect 
to a certain depth. In this hopper the cotton to be cleansed is placed, 
and, as the cylinder revolves, the projecting teeth of the saw come in 
contact with the cotton, and drag it through the wire bottom of the 
hopper, which being inclined at a considerable angle, the seeds, as 
they are disengaged, roll down, and are conveyed away through a 
spout in the machine. 

The cotton is more quickly cleansed by this method than by the 
use of the cylinder gin, but at the same time it tears and injures the 
staple. It is usual in the Liverpool price currents to denote, as saw- 
ginned, the cotton of Brazil cleansed by this process, which fetches a 
lower price in the market than the Brazil cotton, not so operated upon. 

\Fro7n the Library of Entertaining Knowledge, — Vegetable 
substances. Vol. 3, pages 213 and 214.] 

In America, cotton seed is now made to yeild a very good and 
serviceable oil ; a machine having been recently invented there for 
hulling the iotton. The object of tliis operation is not to get rid 
merely of the hull or skin, but of the fibres of cotton which adhere 
to it, and which would absorb and retain a large portion of the oil 
under the press. Previously to this invention cotton seed was treated 
as refuse and served only for manure. Taking into consideration 
the quantity of cotton produced in the Southern States, and the 
relative weight of the seed which it surrounds, some estimate may 
b» made of the vast produce of an article now found to be available^ 
for useful purposes. 

After the seeds are hulled, they are ground and pressefi in a ma- 
chine of the same construction as the Dutch oil-mills. •Cotton seed is 
much softer, and therefore easier to crush than linseed ; the grinding 
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stones can accordingly be madecsmaller in proportion to the number of 
pestles used than those of the linseed oil-mills. The oil thus ex- 
tracted is refined by a simple and cheap process, so as to answer all 
tjie purposes of the best sperm oil; competent judges, who have care- 
fully compared the two, being entirely satisfied of their equality. 

After the oil has been expressed from the seed, the residue is a 
nutritiive oil-cake ; so that a planter who makes four bags of cotton, 
obtains by these means forty bushels of good food for his cattle, in- 
dependent of the oil which may he produced. 

Not long since those w^ho had cotton-gins, felt themselves obliged 
by any neighbor who was willing to take the seed away, and what 
might have produced millions of dollars has been rejected as of no 
value .” — (FranklirC a Journal^ May, 1830»J 

My dear Sir^ — It has struck me, since I sent you a des- 
cription and drawing of the roller gin, to be worked by 
bullocks or ponies, that the cog-wheel on the upright shaft 
might with great facility be made to work two such roller 
machines as I have proposed ; tw^o bullocks or ponies being 
sufficiently powerful I should think to move round the whole 
machinery with ease. I therefore beg to enclose anothei draw- 
ing, shewing the proposed new arrangement of the roller 
machines, (see Plate ill.) 

Should you think it worth while to have a model made, 
please to instruct those whom you may engage t() make it, to 
have as many teeth on the large cog-wheel as can be got upon 
it, in order to increase the speed of the rollers as much as 
possible. 

I suppose it will be understood, that the upright shaft or 
spindle is to move round in the middle of two strong pieces 
of wood to be fixed in the upper and lower part of the frame, 
and which cannot be shown in the drawing, thus — „ 
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'^rtiere are several other cgntriv'knces by which I prgpose to 
lessen the cost of working the machine, but which are also 
difficult to shew in a drawing, such as a board or a sheet of 
iron, to be placed parallel to the whole length of the rollers 
so as nearly to touch them at the place where they meet, and 
the board or iron to be placed in such a jgosition as to allow the 
cotton to slide down upon the rollers, there being openings 
close to the rollers large enough to allow seeds to escape, 
but not the cotton to fall through : 

ijijijuinnnj\r[ 


To bet made of a thin hoard 
or a sheet of iron. 



Could this ‘improvement be adopted, it would save the ^bor 
of two people at the least, but I am not certain that it will be 
found to answer. 1 regret my inability to have a model made 
up here, as I might then have tried all these contrivances 
myself, and in case of their being found not to answer the 
purpose intended, could perhaps have suggested something 
more effectual. 

I remain, &c. 

June 9/A, 1846. C, B. Taylor. 

You will observe, that the three pair of rollers as they are 
placed, will perform the work of four pair. — C. B. T. 
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My d^ear Sir, — I must again run the risk of submitting 
Sketches (IV. to VIIL) of five more machines for clearing cot- 
ton of its seed, without being positively certain whether all 
or Jiny of them will be found very efficient in practice ; they 
are the same in construction as those last forwarded, but are 
to be worked on a different principle. I consider that I am 
laboring under a little disadvantage up here in having no 
one to refer to as to the probable utility of the machines pro- 
posed, being obliged to rely solely upon my own judgement 
and which is liable to be very deceptive in cases affecting 
one’s own contrivances : faults in construction, and objections 
to the method of working, which I may not be able to per- 
ceive may be readily detected by others, but as I know the 
subject is considered of great importance, and many of the 
Members being personally interested in the production of 
an effective machine for the purpose intended, 1 shall not 
allow myself to be influenced by any motives of delicacy in 
withholding what may possibly prove useful, as should they 
not be found altogether effective, they may suggest to others 
the idea of contriving something that will answer the purpose 
more completely; but if I may hazard an opinion as to the 
comparative value of the different methods proposed of work- 
ing the machines, I should give the preference first, to the 
one^o be worked by a steam engine, and ne::t to that, 
I should prefer the one to be worked by a wheel and endless 
strap. 

As to the question w hether three or four pair of rollers will 
be found most effectual, this can only be determined by ex- 
perience and experiment. 

It is not easy to compute with any degree of accuracy the 
quantity of cotton the machines 1 have proposed will clear 
of its seed in a day, but I suppose we may approximate 
something near the mark. I will therefore take the machine 
to be worked*by a wheel and endless strap, and endeavour to 
form a rough estimate what it will be likely to effect. It 
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is saidj (see my letter of the 18th May last) that a Negro 
in the West Indies will clear from 30 to 40 lbs. per day^ with 
one *pair of rollers worked by a treadle in the same way that 
a knife-grinder works his machine. I should therefore coA- 
clude, that each pair of rollers fed by a woman or young 
person would clear double the quantity or 80 lbs., for it must 
be borne in mind, that the people feeding the rollers are en- 
tirely relieved from the labor of working the machine, a man 
being employed to turn round the wheel,; if one pair of 
rollers will clear 80 lbs., three or four pair will clear 320 lbs., 
at a cost of (> annas, as follows : — 

2 Men alternately to relieve one another in turn- Annas. 

ing round the wheel and feeding one of the 

pair of rollers, at 6 pice per day each, . . . . 3 

3 Women or young people, each engaged feeding 

a pair of rollers, at 4 pice per day each, . . 3 

Annas, 6 

1 suppose you understand that the rollers are to work into 
one another at one or both ends, on the same principle 
as those of the chirkec, but I do not think it necessary to 
have grooves cut diagonally like those on the chirkee, as teeth 
cut horizontally on the ends of the rollers would, I think, be 
found to work equally as well, if not better. 

1 have added a fly wheel in every case, because I believe all 
machines having a rotary motion ought not to be without 
one ; it is well understood however, that it occasions no 
increase of power but merely accumulates it, equalizes the 
motion, and causes the working to go on steadily without 
jerking. 

1 remain, &c. 

'IMh June^ 1846. C. B. Taylor. 

P. S. — I will send you the sketches (Nos. Vll. and VIII.' 
to-morrow. 
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My dear S1B5 — I have now the pleasure to forward the 
sketches promised yesterday. One (No. VII.) is of a machine 
with four pair of rollers to be worked by a wheel and endless 
strap^ and the other (No. VIII.) is an assemblage of machines 
containing thirty-two pair of rollers, to be worked by a steam 
engine : of what horse power the engine ought to be it is not 
easy to say Avithout knowing the number of pounds it would 
take to work one machine, but I should think four horse 
power would prove sufficient, but it would be better to make 
certain, and have one of six horse power. In the machines 
with three and four pair of rollers I have supposed tliat 
it would require an engine of the power of two horses to 
work it, but I suspect it would not take much more than 
one, and thought it better to have a little more power than 
might be required than be deficient. 

The only alterations required Avhen so many pair of rollers 
are to be worked by one engine, would be merely to have 
the iron axle that runs through the whole machine made of 
sufficient strength, to enable it to overcome the extra resist- 
ance it would have to contend with in moving round so 
many more rollers, and also to have the connecting rod made 
stronger. 

This machine (Plate No. VIII.) is in fact nothing more 
than thirty-two chirkees, so combined that they can all be 
put in motion at the same time and by one engine, and 
if they can be made to work well, ought to clean from twen- 
ty-five to thirty-two maunds of cotton per day, at a cost of 
two rupees a day, supposing the contrivance for feeding the 
rollers mentioned by me in my letter of the 9th instant can- 
not be made to answer, nor any other method discovered 
of making the rollers feed themselves ; but in this tAvo rupees 
• I only include the expence of feeding the rollers. 

I remain, &c. 

^Rajhdrrah C&Hiery^ Palamow : G. B. Taylor. 

2bth June^ 1846. 
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My dear Sir^ — When I wr«te you on the 24th ultimo, 
I thought I had wholly exhausted the subject of cotton-clean- 
ing \nachines, about which I have written so copiously, but 
it appears not ; for on reading the XIII. Chapter of Baines^ 
History of the cotton manufacture, which gives some account 
of the soil and climate essential to produce fine cotton, also 
the method of cultivation adopted in* the United States, I 
found a description of the machines, a notice of which I ex- 
tracted from the Library of Entertaining Knowledge and Tor- 
warded in my letter to your address of the 18th May last, 
and which it was stated cleaned 90() lbs. of cotton per day. 

I now beg to give you the extract in full, relating to the ma- 
chine for cleaning cotton, from Baines^ excellent work. 

It consists of two wooden rollers of about an inch in diameter, 
tliese are placed horizontally parallel, iind touching each, other. 
Over them is fixed a sort of comb, having iron teeth two inches long 
and seven-eighths of an inch apart. Tliis comb is of the same length 
as the rollers, and so placed tliat its teeth come nearly in contact 
^\ith them. When the machine is set in motion, the rollers are 
made to revolve with great rapidity, so that the cotton being laid 
upon them, it is by their motion drawn in between the two whilst no 
space is left for the seeds to pass with it. To detacJi these from the 
fibres of cotton in which they are enveloped, the same machinery 
which impels the rollers gives to the toothed instrument above a 
quick waggiifg motion to and fro, by means of which the pods of 
cotton, as they are cast upon the rollers, are torn open just as they 
are beginning to be drawn in ; the seeds now releases! from the coat- 
ing which had encircled them, fly off like sparks to the right and 
left while the cotton itself passes between the cylinders. The sharp 
iron teeth of the comb, moving with great velocity, sometimes 
break the seeds 5 then the minute pieces are instantly hurried on 
and pass between the rollers with the cotton. These stray particles 
are afterwards separated by hand, a process which is called mo ting. 
Entirely to cleanse the cotton from any remaining fragment of seed, 
it is subjected to another process. This consists in whisking it about % 
in a light wheel, through which a current of air is made to pass. As 
it is tossed out of this winnowing machine, it is gathered up and con- 
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veyed to the packing house, where by means of screws it is forced into 
bags, each when filled, weighing about three hundred pounds. These 
are then sewed up, and sent to the place of shipment, where* they 
are again pressed, and reduced to half their original size.” — Baines’ 
History of the Cotton Manufacture^ Chapter XJII, pages 299 and 
300. 

You will observe, that the rollers are placed horizontally, 
and are made of wood. I therefore beg to send you another 
sketch (No. IX.) of my machine, in which I have also placed 
the rollers horizontally instead of vertically, which I think most 
likely to prove the best arrangement. Any number of rollers, 
from four to thirty-two j)air, may be worked by this new ar- 
rangement of the I'ollers, tuid by any moving pow er that may 
be found most convenient, such as the wheel, endless strap, 
and pulley, steam engine, or horses, and it would appear to 
have the further advantage of admitting the rollers to be fed 
by means of a hopper, or sort of a box in which is a small 
opening at the lower part, to allow the cotton to fall through 
upon the whole length of the rollers at the line w here they 
meet. Mr. Baines does not say a hopper is used, but I think 
it probable that one might be used to feed the rollers, and 
cause some saving in the attendance, the same as that des- 
cribed in Nicholson^s Operative Mechanic ; on the other hand, 
a hopper might interfere with the motion of the comb. In 
the sketch which I now enclose, I have placed the comb hori- 
zontally over the rollers, but it is possible that in the Ameri- 
can machine the comb may be placed vertically, in which 
latter case a hopper could not be used for feeding the rollers. 

In the enclosed sketch I have not thought it necessary 
to give you any thing more than an end view of the wheels and 
rollers, as the whole working of the machine will be well yn- 
/derstood by reference to my former sketches. I have been 
obliged, however, to place an additional wheel between the two 
^ pair of rollej-s, as one wheel would cause the rollers to turn 
different ways, and both pairs must be made to turn in upwards 
towards each other. 
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The means by which the /:omh? is made to vibrate^ and the 
manner in which it is fixed to the machine, is not mentioned 
by Mr. JBaines. I have therefore supposed it to be fixed ho- 
rizontally over the rollers^ and within half an inch of them^ 
and working upon a hinge the whole length of the rollers ; 
the hinge must be within an inch of the frame^ the vibrating 
motion may be communicated to the comb by having an iron 
arm attached to both ends of one roller in each pair, as shewn 
in the sketch, these arms in moving round with the roller 
would strike underneath the comb, and would raise it an inch 
or one-half each revolution^ it would then be forced down by 
a steel spring fixed over it ; the teeth of the comb ought to 
project sc as to be lu'arly over che line where tu^^ two rollers 
mee*^, *uid just below the hopper if it be found practicable to 
usv .he Litter. 

I have assumed^ that plain steel rollers will answer the 
purpose as well as wooden ones, but it ^ possible that they 
will rc({uire to be fluted, or perhaps covered with buff leather 
in the circumference. 

Rajharrah Colliery ^ Palamow : I remain, &c. 

20th July^ 1844. C. B. Taylor. 

EXPLANATION OF THE PLATES. 

Plate I. — A Gin with three steel rollers, to be worked by two bullocks. 

• N.B. — This is not made to a scale. 

A. A. A. Frame. 

B. Large cog-wheel on an iron spindle. 

O. Small ditto ditto. 

D. Fly-wheel. 

F. Lever. 

G, G, G. G. Iron supports, running a wheel to keep the lever steady ; from the iron spindle 

to the out support is about six and a half feet, or about thirteen feet altogether. 

Rollers about eighteen inches in length between the frame. 

Plate IT.—-A Circular Gin. 

A, Nave of fan. 

B, B. B. B. Wooden vanes or beaters. 

C, C. C. C, Iron bar. 

P. D. D. Frame. 

E» Box to receive the seeds as they fall through the holes. 

F, F. F. F, The place where holes are to be made. • 

This machine may be worked by hand, or any other power can easily be applied to it. 

Plate J/7.— A Roller Gin. 

A. A. Rollers. 

B. Large cog-wheel, 

C. C. Small ditto. * 

D. D. Fly-wheels. 

K. E. E. £. Rods of iron to support the lever. 

F. F. F. F, Thick rollers for the supports to run round on. 
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Plate /r.— A Macuine, consisting of forfr pair of steel rollers, to be worked by a two* horse- 
power ^leam engine. ’ 

A, Main shaft of steam engine. 

B, Crank. 

C. Iron rod connecting the steam engine with the roller machine. • 

D. Brass knob fixed at the end of the connecting rod, for the winch to pass through and to 

‘ move round in. 

£. Winch, the upper part of which to go through the brass knob, and can be taken off when 
necessary. 

F. F. Iron a.xles. • 

G. G. Fly-wlieels. 

H. H. Upper pair of rollers. 

I. I. Ldwer pair of rollers. . 

M. Steam engine. 

End section of rollers and the wheel that turns them, 

J. Upper pair of rollers 
Kh Lower pair of rollers. 

L. Wheel to turn rollers. 

Plate V , — A M achikk, consisting of three pair of rollers, to be worked by a small steam engine. 

A. Steam engine main shaft. 

B. Crank. 

C. Iron rod connecting the steam engine with the machine. 

D. Brass knob at the end of the connecting rod, for the handle which turns the rollers to pass 

through, and to move round in. 

E. Upper part of winch, which conies off to allow the rod to be attached to it. 

F. F. Rollers. 

G. O. Fly-wheels. 

Plate r/.— A Machike, consisting of three steel rollers, to be worked by a wheel and endlesv 
slrap. 

A. \V\ice\. 

B. "Endless strap, 

C. A wheel fixed to the axle or steel roller. 

This wheel ought to be covered with a piece of buff leather in the circumference to 
prevent the strap from slipping. 

D. D. Three pair of steel tollers. 

E. E. Fly-wheels. 

Plate VII,— S. Machine to be worked by a wheel and endless strap. 

A. Large wheel. 

B. Strap to turn the pulley D. 

C. C. C. Axle. 

D. Pulley to be covered in tlic circumference with buff leather. 

E. E. Upper pair of rollers. 

F. F. Lower pair of rollers. 

Plate ri/J.— -A Machine, consisting of thirty- two pair of (bright) steel rollers, to be worked 
by a steam engine of from four to six horse-power, 

A. Steam engine main shaft. 

B. Crank. t 

C. Iron rod connecting steam engine with both set of machines ; in the sketch it Is of one 

piece, but it may be made in two, for »he convenience of being able to work one set 
of machines at a time 

D. D. Brass knobs at the ends of the iron rod, for the upper part of the winch to pass 

through and to move round in. 

£, £. Upper part of the winch ; which comes off to allow the rod to be fixed to it, and is se- 
cured by screws and nuts. 

F. F, Upper and lower pair of rollers. 

G. G. G. G. Fly wheels, 

H. H. Iron Axle, which runs through the whole length of each set of machines. 

The whole of the machinery, not including the steam engme, would doubtless prove ra- 
ther expensive, as I find it would take 160 small brass bushes for the axle and rollers alone. 

The whole length of one set of machines, allowing tlo. rollers to be from twelve to 
eighteen inches long, would be about eighteen or twenty-two feet. 

' Plati /X.— End view of a machine for cleaning cotton. 

* A. Wheel through which the axle is to pass. 

B. Wheel which is to turn the rollers E. F. upwards. 

C. End or roller. 

G. The iron arm attached to the two outer rollers F, D., and which is to strike underneath 

the comb J. and to raise it about half an inch. 

H. Steel spring to force down the comb when raised by 6. 

I. Hopper for receiving the cotton. 

J. Comb fixed to the frame. 

K. Hinge to allow the comb to be raised. 
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On the mode of cultivatimj and 'preparing Tobacco, as prac- 
tised in the district of Rmigpore. Comraunicated by 

H. Rehling, Esq. 

To James ITijme, Esq., ^ttmUiryj Ayri-HorticuVaral Society : Calcutta. 

My dear Sir, — According to promise, I have much plea- 
sure in forwarding a small supply of Rungpore tobacco 
seed, with the accompanying memorandum with regard to 
the cultivation of this staple as practised in this district, 
and hope it may prove acceptable to the Society. I have 
also procured some tobacco leaves which 1 shall forward by 
dak hangy. 

Soil and manure, — ^I'his important staple is extensively 
cultivated on the high sandy tracts with which this district 
abounds, particularly in the neighbourhood of the station, and 
the country in a direct line, north, west, and east from the 
same. The cultivation is very limited towards the south, where 
very little is raised beyond the quantity consumed on the 
spot. This plant courts a rich sandy soil, possessing the 
properties of keeping cool and moist till the plant comes to per- 
fection, and becoming dry when the plant has come to perfec- 
tion and the leaves ripen. The lands must be well manured ; 
and the manures generally in use are cow-dung and indigo 
weed, but preference is given to the latter, which has be- 
come the means of bringing extensive tracts of sandy and 
barren lands under cultivation, and the mode of applying the 
same is as follows : — ^As soon as the steeped plant is thrown 
out of the vats, it is carried out to the fields, which must 
previously be broken up with the plough, the weed is thrown 
up into small heaps at convenient distances, according to^the 
richness or poorness of the lands to be manured, and a layer 
of earth is thrown over the heaps ; the weed is then allowed 
time to undergo decomposition, and as soon as this has taken ^ 

p 
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place it is ploughed into the soil, and the lands prepared for 
planting. 

Mode of raising Plants , — ^The seed is generally sown late 
in August and early in September. The seed beds must be 
rmsed and well prepared with fine mould, free from clogs and 
weeds, and care must be taken not to sow the seed too deep. 
Small shades thatched with straw must be kept in readiness, 
to cover the beds with in case of heavy rain, and protect the 
young plant from the injurious consequences of the same. 
Some have the practice of covering up the seed beds with 
a thin layer of loose straw till the plants appear above ground, 
which takes place about fifteen and twenty days after sowing. 
As the plant grows up the beds must be kept clean and free 
from weeds, and protected from heavy rain. 

Planting^ and treatment after Planting , — Early in October 
the plant will be ready for transplanting, and will, by that time, 
have put forth five and six leaves. The operation of plant- 
ing is continued till the middle of December, but what is 
planted later will never yield a good crop, as the soil becomes 
too dry and will therefore not allow the young plant to fix 
root and thrive. On low dump lands I have seen planting 
continued till January, but such lands can never yield tobacco 
of even middling quality. A\fter having manured the lands 
well, as above stated, with indigo weed or cow-dung, the soil 
is well ploughed up and worked very fine, and receives the 
same care and treatment as good vegetable-garden soil. The 
plants are placed in rows three feet apart, allowing the sam<^ 
space between the jdants in the rows. In case the soil is 
very dry, watering is necessary till the plants have fixed root. 
It will also be advisable to protect the plants from the rays of 
the^sun, for which purpose the bark of green plantain trees, 
cut into pieces a foot in length, is admirably adapted for 
keeping the tender plant cool during the heat of the day. 
(I may here**mention, that I have adopted this plan in trans- 
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planling cabbage plants.) ^s tllfe plants grow up, thf soil is 
well stirred about and kept perfectly clean from weeds, this 
process is very much facilitated by dragging a small rake be- 
tween the rows from both sides^ i. e. from north to south and 
east to west, thus only leaving a small space round the roots 
untouched by the rake. This operation is frequently repeated, 
and the pason (hand hoe) is used to remove whatever weeds 
the rake has left untouched. In case the soil is not well 
manured, it is dressed with oil-cake and cow-dung, mixed 
together and made into a powder, this manure is applied 
round the roots and well mixed up with the soil. As soon as 
the plant has put forth five and six large leaves, the growth is 
checked by nipping off the flower buds, but the plant will now 
send forth new sprouts and leaves, which must be carefully 
removed as soon as they appear. The advantage of this pro- 
cess is not only that a longer leaf is obtained, but of a better 
(juality, as all the sap of the plant is delivered to the leaves. 
Soon after this operation has been performed, the small leaves 
below the large leaves which have been reserved, are also 
removed and left on the ground for a few days to dry, when 
they are tied up into small bundles and slung up under a 
roof. These leaves are consumed by the poorer class in their 
hookas. 

Gathering and preparing the leaves , — As soon as the leaves 
have attained suflBcient ripeness, i. e. as soon as the leaves 
change from a green to a yellowish hue and become brittle, 
and have altogether a rough and shrivelled appearance, the 
operation of gathering the leaves commences, and this consists 
in cutting off the leaves from the trunk, allowmg a small 
' portion of the bark of the same to adhere to the leaves. As 
the leaves are removed, they are spread on the ground ^and^ 
allowed to wither so as to become flexible, but not too dry, * 
when they arc carried under shade. Here the leaves are 
tied into bundles^ each consisting of two or four leaves accord- • 
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iiig to their use, and strun!( in rows on kabaries^ thin 
slips of bamboos) which are again slung up under a flat 
shade thinly thatched with straw ; then they are left till the 
leaves assume a light brown color, when they are removed 
under a house, and slung up to the roof of the same, one row 
following the other down the slope of the roof. The leaves 
are here allowed to become perfectly dry, when they are 
taken down and put up into bundles of different sizes ; but 
care must be taken to chose a damp and rainy day to per- 
form this operation, for if the day is too dry and hot, the leaves 
become so brittle that they break and get injured. The 
operation of sweating and fermenting the leaves is not in use 
here, and I have no doubt, that if the improved mode of 
curing the leaves as practised in Cuba is substituted, instead 
of the rough operation in use here at present, a far superior 
article might be produced. I regret to say I have had no 
opportunity, of making experiments, but as I intend to culti- 
vate the plant myself this season on a small scale, I shall in- 
troduce the improved mode of curing the leaves, and 1 shall 
not fail, in due course, to forward samples, and report the 
result of my experiment to the Society. I had nearly omitted 
to mention that, when the leaves are made into bundles, a thin 
layer of fresh straw is applied round the bundles. 

Extent of cultivation and produccy — The extent cannot 

be given with any degree of certainty, but I would estimate 
the yearly produce at nine lacks of maunds. I have no cer- 
tain data on which to found the above estimate, but my 
guess is based on tho probable extent of cultivation and pro- 
duce per biggah. The extent of tobacco cultivation in this 
district, I would estimate, at least, three lacks of biggahs ; and 
^ one biggah will, on an average, yield three maunds of tobacco. 
In estimating the extent of cultivation at three lacks of 
biggahs, I have compared the cultivation of tobacco wdtli 
* that of indigo, and I find they have a proportion of one 
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biggah of the latter to thr<ie big^jahs of the former ; ^id the 
extent of indigo cultivation in this district is estimated at 
upwards of one lack of biggahs. The tobacco trade of this 
district is entirely in the hands of the mahajuns from Seraz- 
gunge^ Pubnah, Culnah, and all the large bundors and bazaars 

of the Lower Provinces ; they come up during the rains in 

• • 

large boats, and take down whole cargoes to the above 
named places. The Mugs come up also with their boats and 
buy up largely. The price varies according to season and 
other circumstances from two rupees to three rupees per 
bazaar maund. Since the indigo factories have been introduced 
into this district, the cultivation of tobacco has been greatly 
extended, owing to the fertilizing properties of indigo weed 
and the vast quantity of manure it yields. The ryotts 
devote all their time and labor on the culture of this staple, 
which enables them to satisfy the greatest part of the exorbi- 
tant demands made on them by their landlords and maha- 
juns. I have not been able to ascertain when this plant was 
introduced, and as I know very little of the plant and its 
history, I caji speak very little about it ; but the similiarity the 
Bengalee Tamacoo bears to the Portuguese Tabacca^ seems 
to give the credit of having introduced this piant to that na- 
tion. The heavy hail-storms this district is subject to about 
the time v(4ien the leaves ripen, and are consequently very 
brittle, proves very injurious to the tobacco crops, and ruins 
many a poor ryott. 

Vhandamaree, Rungpore : 

'Ibth July, 1846. 


I remain, &c. 

H. Rehuing. 
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On the testing and valuation of the Indigo of Commerce 
according to Hbnrich Schlumberger. 

Translated from the Magazine for the Promotion of Science : a Dutch peri- 

odical entitled Tijdschtift tot bevorldering van nijverheid. By U. W. €r. 

Frith, Esq. 

The different kinds of indigo of commerce vary so much 
in their coloring powers, that it is necessary to ascertain their 
intrinsic value with reference to the extent of their coloring 
properties. 

It is the more necessary, when we know what uncertain, 
and indeed, deceptive methods arc resorted to, by brokers 
and agents who are employed in assorting indigo, to enable 
them to distinguish one quality from another. They gener- 
ally judge by its outward appearance, color, feel, or accord- 
ing to the degree of compactness of the article. Differences 
of as much as 54 per cent., in consecjuence, sometimes exist in 
different qualities of indigo, with reference to the true value 
and intrinsic worth of the coloring property. Sonic indigos 
are poorer by 65 per cent, in coloring matter than others, 
and differences even of as much as 15 to 20 per cent, exist 
often between indigos which have been assorted by brokers as 
of one and the same quality. This great difference in the 
quantity of blue coloring matter is to be met wkh in indigo 
produced in all countries. For these reasons, it is of the 
utmost importance to manufacturers to be able to decide 
exactly the true value, and not only to know thereby the 
most advantageous price at which to purchase so costly and 
precious a product, but also to ensure a correct and favorable 
result in dyeing. 

Schlumberger has, for the last ten years, adopted a very 
simple method, and that with great advantage to himself, 
whereby he has been enabled to determine the exact value of 
different quadities of indigo. 
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His plan is as follows.— The indigo is dissolved in fuming 
sulphuric acid, and this solution, which is greatly diluted 
with* water, is afterwards bleached with chloride of lime. 
Notwithstanding the various foreign substances met with in 
the indigo, the chloride of lane acts solely on the coloring 
matter, for many modes of analysis have shown, which will 
hereafter be proved, that the quantity of chloride of lime re- 
quired to bleach a given quantity of indigo, exactly coincides 
with the extent of its coloring powers. 

Before proceeding further, he has ready prepared a certain 
quantity of pure indigo, which serves as a criterion to guide 
him in his experiments ; taking the pure indigo as equal to 
100 parts, he puts down in figures the value of the different 
(lualities of indigo experimented on, and these show the per- 
centiige of pure blue coloring matter contained therein. 

Seeing that pure indigo is easy to make, he makes a point 
of using it on every occasion in comparison with the usual 
indigo of commerce, whereby the necessity of determining 
the intensity of chloride of lime solution is obviated, and 
not only that, but the test is the more sure; the causes 
which should point out the result are therefore always to be 
looked for under similar circumstances, as well in regard to 
the normal indigo as those under investigation. 

To obtaii>pure indigo, he collects the scum, w^hich is formed 
and remains unbroken on the surface of the blue vat, and 
in which the indigo, by addition of lime and sulphate of iron, 
has been deoxydized. Into these vats are generally put one 
part of water in which indigo exists in solution, three parts 
lime, and three parts sulphate of iron, in 5,000 or 6,000 
parts of water. This scum is digested with a quantity (or 
sufficiency) of a solution of muriatic acid (or spirits of s^ts) 
and water, and the remainder afterwards well washed until all 
the soluble matter is removed ; after this, the indigo which is 
obtained, is dried and taken care of in a glass 8to{l^red bottle, 
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to prevent any effect from damp. Should the indigo vats 
not be available, a mixture is then made of three parts of 
slaked lime, three parts of sulphate of iron, one part of 
indigo finely triturated with water, and fifty parts of water. 
This is stirred together for several hours, then allowed to 
settle, to enable the fluid part of it to be the easier poured 
off, when the remainder is then again well stirred round to 
allow the air to be brought in contact with all parts of it, 
that all the indigo by oxydization may be precipitated. The 
sediment, thus obtained, is lastly treated with muriatic acid, 
the same as the scum from the vats. 

When indigo is to be tested, a gramme of it very finely 
pulverized, is to be weighed off in a very exact scale, and 
this is put in a porcelain plate of about eight Dutch inches in 
diameter. 

After all the samples of indigo have been weighed out, 12 
grammes of fuming sulphuric acid measured oft’ in a gra- 
duated tube are poured into each plate; with the aid of a 
pestle, the indigo must be well triturated and mixed up 
with the acid, so that all the solid particles may be re- 
duced, and come in contact with the liquid. The vessel must 
then be placed for four hours in an oven heated to about 50® 
or 60® of Celsius (equal to 122® to 140® of Fahrenheit’s scale ;) 
or perhaps what is still better, place it covered up in a 
room heated to 20® or 26® Celsius. In the mean time are 
put out as many glass cylinders as there are solutions of 
sulphuric acid, and each capable of containing a Dutch can of 
distilled water, when to each solution is added a like quanti- 
ty of water out of a Dutch can. Tlie liquid becomes heated ; 
it is again stirred round with the porcelain pestle, after which 
water enough is added until the bowl is filled, the whole* is 
then emptied out into the glass cylinder, the bowl is w^ished 
out with water from the Dutch can, and the contents of the 
can emptied into the glass cylinder. A solution of chlo- 
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ride of lime is now got m?ady*of about 1® Beaumi, and a 
tube provided^ divided into two or four divisions. The solu- 
tion of sulphate of indigo, which was previously well mix- 
ed up, is now measured off in a tube, divided into 100 
ecjual parts, like the Alkalimeter .of Deseroiville, a small por- 
tion of this is then poured into a basiq, in which this, being 
stirred at the time, is at once mixed with the quantity of 
chloride of lime already in the tube. 

Should the color of the liquid be changed at once into a 
yellow, it is a proof that there is an excess of chloride of 
lime; in this case the solution of indigo must continue to 
be added to it, until a greenish color shew^s itself. Having 
proceeded thus far, it must be ascertained how many parts 
(degrees) of sulphate of indigo have been obtained, when the 
test is again repeated, until it is at once ascertained by a sin- 
gle admixing of chloride of lime and the solution of indigo, 
that the exact degree or rather the complete bleaching of the 
indigo solution has taken place, when there will no longer ap- 
pear any signs of an excess either of chloride of lime or 
of the indigo solution, that is, if the fluid is of a liglit olive- 
green color. If on first mixing the liquid is of a bluish color, 
it is a sign that there is an excess of indigo, in that case the 
test is again repeated in such a manner that a smaller quantity 
of the indigo solution may be poured into the plate with the 
view of procuring the olive-green color at one single admix- 
ing. The same process is gone through with the solution of 
indigo, as well as that of the other samples ; the following 
proportions are then put down to ascertain the exact true va- 
lue of the indigo under trial. The value of the coloring proper- 
ty in indigo is in the inverse ratio proportionate to the quan- 
tity of the indigo solution used for bleaching ; so that when ' 
P stands for number of degrees of solution of the ipdigo of 

commerce, you have — x = to the number of actual 

degrees of the indigo under trial, which points out the quan- 
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tity of ^coloring matter existing in 100 parts of the same. 
Whenever it so happens, for instance, that pure indigo requires 
54 parts of its sulphuric acid solution ere it can be bleach- 
ed by the chloride of lime, although one of the qualities un- 
der test requires fifty-four parts of its solution, then you have 
= 84.5 ; that is 100 parts of this indigo of com- 
merce contain 84.5 of pure indigo. 

Suppose an indigo which contains per cent, of pure 
indigo in 100 parts, and costs 28 fr. the Netherlands pound, 
you have = fr. 0.38 cents for one grain of pure indigo ; 
while another containing 85 per cent., costs 23 fr. the 
Netherlands pound, you have - fr. 0.27 for one gmin, wliich 
shows a difference on the price of thirty per cent, in favor 
of the last mentioned quality. 

In order to make certain of the correctness of these results, 
all the samples of indigo which are to be tested must he in 
the same hygromctrical state, as also the quantity of which 
the quality is to be detennined. All the samj)les ought 
consequently to be deposited in glass stoppered bottles as 
.soon as they are taken out of the chests, with a view to 
prevent either more moisture being taken up, or becoming 
more dry before they have been weighed oft’. 

If a che.st contains several different (pialities of indigo, a 
cake of each should be selected, from each of whi(*h a small 
piece may be broken off, and these mixed together and tri- 
turated, so that the result upon testing them may be as near 
an average as can possibly be obtained. When however, the 
difference in the' one and sfime chest of indigo happens to he 
considerable, it is more advisabk; that the different qualities 
should be tested separately. 

Thus far, Schlumberger barely used twelve parts of fuhi- 
ing sulphuric acid for dissolving one part of indigo ; pro- 
bably it would he better to use a little more of the iicid, 
say fifteen parts, to prevent, under all and every circum- 
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stance, the formation of *Pn(Kau:uie^ and to endeavour to 
coru^ert the whole of the coloring matter into the sulphate 
of indigo. 

The thorough admixing of the indigo with the sulphuric 
acid is of the greatest importance as regards the operation. 
The sulphate of indigo, as well as the solution of chloride 
of lime, are greatly diluted with water. The experiment 
is not then so liable for many reasons to error as it is afrith 
strong solutions. Besides, when the blue liquid is very weak, 
it is easier to ascertain the degree of coloring at which the 
operation must cease. 

Water containing clialk or other impurities must on no 
account be used in these trials for the purpose of diluting 
the blue solution ; either distilled or rain water should be 
employed. 

The exact degree of bleaching, or the moment at which the 
working must cease, is the easier to determine according as 
the indigo is pure and thoroughly dissolved. Even with 
])urc indigo, the li(juid w’hich has been mixed with the chloride 
of lime solution becomes yellow, although it is scarcely 
necessary to add a drop of the indigo solution to it to obtain 
a blue tinge, showing thereby an excess of indigo. By this 
means the accuracy of the mode of test is brought down to 
about half per cent. 

With some inferior kinds of indigo, however, it is more 
diflicult to hit the exact moment at which the bleachiiig pro- 
cess must cease, as in this case the bleached liquid in many 
instances assumes an olive-green tint; there must then be 
added two or three, grains of indigo, to effect the change from 
the yellow to the blue color. 

Schlumberger preferred the mode of estimation by •the* 
change produced in a given quantity of chloride o£ lime on 
dropping into it the solution of indigo, to the reverse prac- , 
tice of dropping the dccolorating fluid into the latter ; because 
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the indigo solution, admitting of greater dilution with water, 
the divisions on the graduated tube are rendered more sen- 
sible. 

Chevreul in his Iah^hs de Chimie appliquee a la ieinture^ 
has proposed severardifferent methods for examining indigo. 
One of these consisted in dissolving the indigo in sulphuric 
acid, on the bleaching of the blue solution with the aid of 
chlojride of lime; but Chevreul came to the determination 
that this, though a (|uick and handy method, produces no 
favorable results ; and that, wdien the value of indigo is to be 
determined to a nicety, one proof with another should be 
compared. 

Schlumberger proposed therefore, before adopting tlie 
method just described of appreciating indigo, to satisfy him- 
self of its correctness in different ways, and obtained against 
his expectations the most favorable results. 

Witlv that view he prepared blue vats with pure indigo 
of 100 degrees, of Java of 84*3, according to the chloride 
of lime proof, and lastly of Carakas indigo of 56 degrees. One 
gramme of each kind of indigo he deoxydized and dissolved 
with three grammes of sulphate of iron, and three grammes 
of burnt lime, in 1,0(X) grammes of w’ater. By coloring 
small pieces of cotton in these vats, of great differences in 
intensity, the color seemed to correspond with the degrees 
obtained by the chloride of lime test ; he obtained likewise by 
dyeing, colors which in intensity agreed minutely wiien he 
reduced the blue vats to one standard with more or less water, 
in proportion to‘ the purity and coloring power, as indicated 
by the chloride of lime test. 

Thus the vat of pure indigo contained 1,756 grammes of 
water, that with the Java indigo 1,506 grammes, and that 
with the Carakas was left with 1,000 grammes w^ater, where- 
^ by the same is obtained for the quantity of water as that for 
the pureness of the degrees of the indigo, namely HH): 84*3: 5f>. 
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Kach of these vats contained likewise gniinines water 

for e^ch grain of pure indigo.* 

By deoxydizing and dissolving five grammes of Java in- 
digo of 84’3 degrees of purity, and on the other hand, five 
grammes Carakas indigo of 56 degrees,* in a sharp corrosive 
potash lye, sulphate of iron and water, .then again oxydizing 
and precipitating the clearer particles by exposure to the air, 
washing the precipitate with diluted muriatic acid, and finally 
washing with water and drying, — he thus obtained out of the 
Java indigo 3*50 grammes, and out of the Carakas 2*23 of pure 
indigo. Though the residue holding iron was well washed 
with caustic potash ley, it still contained a tolerable portion 
of indigo. Treated with muriatic acid, these residues gave 
up the greatest part cf their oxyde of iron, and then there 
remained a sediment holding indigo, which he again deoxy- 
dized afresh with potash and sulphate of iron. The indigo 
precipitated by this fresh solution, and that produced by the 
first method, amounted to 0*44 grammes of the Java and 
grammes Carakas. 

The sediment holding iron produced by this second de- 
oxydi/ation, still contained some indigo, that however was 


* To bo enabled thoroughly to deoxydize the whole of the indigo in these 
vats, ho stirred up first, the mixture of indigo, sulphate of iron, and lime, 
with about 30 grammes of lukewarm water together, then he left it to 
draw for 24 hours, and often stirred it round ; after this, this deoxydized 
indigo was added to the remaining water ; it was then allowed to stand 
for 24 hours, that the pieces of cotton might then be for a minute steeped 
therein. The vat is first well stirred up, that the sediment which is formed 
from steeping so long, may be held in solution in the fluid. After the stuff 
liad been taken out of the vat, it was exposed to the air to oxydize the 
indigo, washed and passed through water prepared with sulphuric ^cid,» 
washed again and then dried. The dyed musters of cotton showed at the livst 
trial not only almost no change in the intensity of the color, but there was 
also no difference in the brightness of the blue color visible, Aj^hichever of the ' 
three very different kinds of indigo it was brought through. 
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neglected to be treated further/ In both processes taken 
together, he acquired out of the Java indigo 3*94 grammes 
pure indigo, equal to 7H‘6 parts of pure indigo, or 1(X) parts 
indigo. If the blue coloring matter which remained mixed 
with the last sediment holding iron is brought to account, 
then you will come very near to the 84*3 degrees of pureness, 
as shown by the chloride of lime test. 

Schlumberger obtained a similar result with the five gram- 
mes of the Carakas indigo of 56% which produced in both 
oxj'dizations 2*59 grammes pure indigo, and which is equal 
to 51*8 parts of pure indigo, or KK) parts of indigo. This 
amount approaches also pretty near to that produced by the 
chloride of lime, particularly when the indigo remaining in 
the sediment holding iron of the second working is taken 
into calculation. 

Finally, Schlumberger made another trial, Avhich according 
to his belief, gave the most clear and positive evidence of the 
correctness of his mode of test. lie took, namely, 5 gram- 
mes of Java indigo of 84*3 (iccording to the chloride of lime 
test. Having thoroughly triturated it, he digested it with 
boiling water, that all the soluble substances might be drawn 
out of the solution. The remaining insoluble matter is after 
that treated repeatedly with boiling alcohol, w'hich in the 
commencement became of a dark purple-red color ; by the 
last digestion with alcohol, no further solution took place, and 
it remained uncolored. The portion which was insoluble in 
alcohol, being t;*eated with diluted muriatic acid and again 
subjected to a second working with alcohol, then dryed, pro- 
duced 4*31 grammes pure indigo, which is equal to 86*2 parts 
of pure indigo, or 1(X) parts indigo. This amount again 
comes very near to the 84*3 degrees, which he got in the 
beginning by the chloride of lime test. 

These different tests leave hot a shadow of doubt as to the 
correctness with which the chloride of lime proof indicates 
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the purity of different indigos, or* the quantity of pur§ color- 
ing matter existing in 100 parts of indigo. 

In order to show the importance of examining the indigo 
of commerce, he has communicated to us in the following 
tables, the results ascertained by himself with different kinds 
of indigo tlie last time. 
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Description of fiKligo. 

1 

1 si 

Indigo exist- 
ing in 100 


parts of In- 


' 

digo. 

Bengal IniHgo. 

Francs. 


Superfine purple, 

i 31.7”) 

05 

Fine red violet, 


75 

LitrUt speckled (limv ?) (ver}' bard), 

! lb 

45 

Violet, 

! 

fib 

Fine purple violet, 

1 -28 

73 

Carakas Indigo, 

i 20.00 

81 

Ditto ditto, 

18 

70 

Ditto ditto, 

l(> 

50 

Ditto ditto, 

20.50 

75 

I>itto ditto, 

10.50 

(>6 

Ditto ditto, 

(ruatemala Indigo. 

17.50 

56 

Flora, 

18 

55 

Kurpak Indigo. 



Kurpah indigo, 

15.50 

74 

Kurpah indigo, 

18 

78 

Kurpah blue, ) Out of one and the same; ( . . 

68 

Violet ahd blue, j chest, 

1 13.50 

54 

DarkMi'”’ | Out.tlhe .im. elie.t, ...i 

( ... 

\ 14.50 

64 

64 

KAfeblu., 

! 16.50 

63 

60 

Madras Indigo. 


Madras indigo, 

12.80 

58 

Ditto ditto, 

12.10 

42 

Ditto ditto, 

14 

32 

Manilla fndigo. 



Dark blue | chest, ... 

1 .. 

) 16 

! 50 

42 

Ordinary blue, ) Out of one and the same 

i - 

4'J 

Very dark blue, j chest, 

( 14.50 

40 

Bombay Indigo. 


Light blue, ^ 

rale blue, \ 

Much speckled, ) ’ 

h 

:ir> 

31 

( -• 

29 

Blackish brown, * , 

9 

27 

Philippine Indigo. 



Philippine indigo, 

18 

43 

Indigo from the Polygonum tinctorium,* 

... 

43 

Ditto ditto, 


34 

Ditto ditto, 


28 

Ditto ditto, 


14 


• This rndigo prepared from the Polygonum tinctorlum wn« sent to the Society Univercenr 
^ by Spoerltn of Vieima. 



117 


Testing and mtmiion of Indigo, 

On comparing, in the above ‘table, the price of the indigo 
with the degree of its purity, a very great discrepance is appa- 
rent. In one kind the degree of pure indigo is stated at 44 
centimes in one Dutch pound, while with another of same 
kind it is barely 10 centimes, which makes a difference of 
nearly 55 per cent, in favor of the last named sort, which to 
look at is apparently equally rich in coloring matter. From 
this we learn, that frequently indigos of different tints ghow 
little or no difference in their coloring powers, while again 
others, alike in their tints, on examination exhibit a very great 
difference. 

On looking further into this table, we find that as yet no 
difference has been established in the coloring powers of 
Java and Bengal indigo, for in commerce both high and low 
qualities, as well as high and low prices, are obtainable for 
indigo from these two sources. 

Carakas and Kurpah indigos are generally somewhat less 
rich in coloring matter than those from Java and Bengal, 
although their lesser value causes them to be often more 
profitable than the last mentioned. 

We also find, that the best and dearest indigos from Java 
and Bengal arc for the consumers in general less profit- 
able than the inferior qualities ; this case however is different 
with Carakas and Kurpah indigos, the better and highest 
priced kinds yielding more profit than the lovrer qualities. 

Indigos from Guatemala Flora, Madras, the Philippines, 
Manilla, and Bombay, which Schlumberger examined, are with 
reference to their price much weaker, consequently less profit- 
able than the product of Java, Bengal, Carakas, and Kurpah. 

Sulphuric acid disengages from different kinds of Manilla 
iitdigo carbonic acid, seeing that these contain carbonate of* 
lime. 

It frequently occurs that the commercial indigo of Java is 
not assorted, and that the one and the same chei^ as has been 

R 
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seen by the foregoing table, contains qualities which differ as 
much as 28 per cent, with each other ; the same fault takes 
place, although in a less degree, with Carakas and Kurpah 
and other indigos. 

Consumers must endeavor to set aside an abuse of this 
kind, and refuse the purchasing of indigos that are not pro- 
perly assorted, for to them the loss may be considerable, not 
only in reference to the price, but hereafter when used as a 
dye. 

There are also occasions on which the preference may be 
not undeservedly given to those indigos which offer the most 
favorable chances of profit with respect to their coloring 
powers and price ; seeing that with some consumers of this 
drug, better results are obtained with one kind. 

Indigos, coming from different sources, are prepared in 
different ways ; it follows therefore, that the impurities which 
may affect the blue coloring matter, as far as concerns their 
quality and quantity, may differ very considerably. These 
foreign particles therefore may be of great influence over the 
substances, which, in connection with the indigo are made 
use of by the dyers, seeing that they for instance assist 
in the working of the deoxydization of the blue coloring mat- 
ter in a longer or shorter space of time, or tend more or less 
to the speedier dissolution of the same. 
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The Dooab is a belt of coifntry about fifty miles wide and 
Genci-al foatnros of miles loiig^ measured centrically from 
tlie Dooab. Scwalik hills to Allahabad, 

It is bounded by the deep valleys of the Ganges and Jumna, 
and subdivided into numerous minor belts by other rivers, 
each having its own valley or depression, and running a course 
generally parallel with the boundary streams. 

2. In this tract of country, there is an uninterrupted slope 
Slope or profiles of *» ^he direction of its length, or from the 

the countiT. ^jils towards the sea, and each of the minor 
belts or subdi\ isions not only partakes of the general longi- 
tudinal declivity, but has its own cross slope right and left, 
from a central higher ridge to the subdividing valley on either 
side of it. 

3. A central high ridge is also found to traverse the length 

Centrjil ridges con- of tlie Dooab, passing between the heads 
necting. the junior . , . , i . 

ridges. of tlie rivers which dram respectively into 

the Ganges and Jumna, and aftbrding access without any 
intervening depression to the subordinate ridges above al- 
luded to. 

4. From this general description must be excepted the 

Exception to the Country between the Jumna and 

above de.<cription, Hindun, a great part of whicli being already 

watered from the Jumna by the Dooab canal, may be left out 
of consideration at present. 

5. The remaining portion of the district, such as it has 

Facilities for irn^a- descril>ed, is evidently most favorably 

situated for irrigation. A main trunk canal, 
running throughout the length of the Dooab and carried 
along its central ridge, would throw off branches to be intro- 
duced at the heads of the several minor subdivisions, and 
which being conducted along their highest ridges, would 
afford facilities for irrigating the whole surface. The supply 
of this main trunk is therefore the problem to be solved. 
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6. The means of exteiwive irrigation can be derived only 

The Ganges and Jumna the Jumna and Ganges, which, rising 

alone for irrigation, snowy ranges of the Himalaya, draw 

their waters from an unfailing source. The other rivers, or 
more properly drainage channels, whidi intersect the Dooab, 
are supplied merely by the rain that^ falls on the su;-face of 
the country, and many of them are diy during the greater 
part of the year. ^ 

7 . The stream of the Jumna is already appropriated to the 

The Jumna already Delhie territory and the tract of coun- 

lliudun, and though the 
made available. more abundant stores of the Ganges have 

hitlierto been untouched, the liope of rendering them avail- 
able for the required purpose found little encouragement 
from the first examination of the relative levels of that river, 
of the high lands of the Dooab, and of the intervening tract 
of low land. The details of the subsequent inquiry will be 
found in Major Cautley^s printed reports : it is sufficient here 
to state, that the persevering and skilful exertions of that 
officer were at last rewarded by the discovery of practicable 
lines, not indeed unattended with difficulties, but by which he 
has satisfactorily shewn, that the whole voluiiie of the Ganges 
might be delivered at the head of the cultivated districts of 
the Dooab? 

8. In order to obtain water at the required level, it was ne- 

Necesrfity of osta- cessarv to take it off from the Ganges 
blishing the head at 

llurdwar. at the place where that river debouches 

from the Sewalik hills, near the town of Hurdwar, between 
whicli ami Roorkhi, on the liigh land of the Dooab, (a distance 
of nineteen miles,) the difficulties alluded to in the last para- 
gY'aph arc chiefly met with. 

9. The canal will here pass over a tract of undulating’ 

And for passing ground, known by the local name of the 

the Ganges Khadir. u Qjjngcs Khadir,” and tvill erdss the drain-* 
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age of a V>ng tract of the Sewalik bills, either spread over the 
country or collected into principal lines or channels, nearly 
dry for three parts of the year, but assuming a formidable 
aspect during the periodic rains. 

10. Further details* of these difficulties, and of the means 

Calculation of the w which Major Cautley proposes to over- 
quantity ‘ of water ^ ^ / i i 

required. come them, will appear more appropriately in 

the general summary of his project for the Ganges canal : but 

before entering on this subject, it may be proper to estimate as 

nearly as possible, what quantity of water would be required 

for the irrigation of the whole surface of the Dooab, and what 

proportion of that quantity could be spared from the Ganges. 

11. As the basis of this estimate, it will be more satisfac- 

Calculation based torv to take the ultimate results of the 
on the results of ex- / , ... , . i at » 

isting canals. existing irrigation canals m the Aorth 

Western Provinces, than to attempt a calculation of the 

quantity of water required to moisten a given surface, and of 

the loss by evaporation and absorption in a given length of 

water course, all which circumstances depend so much on the 

accidents of soil and climate. 

12. We assume therefore, as the standard of comparison, a 

Standard of com- certain pergunah (Soneput Bangur) in the 

territory, which has for a Ion,? time 
territory. possesst‘d every facility for canal irrigation, 

and of which the agricultural statistics have been accurately 
ascertained by the Revenue Officers engaged in the late set- 
tlement. It appears that in this district about one-third of 
the whole area is irrigated from the canal, and though the 
proportion might doubtless be increased with profit to the 
inhabitants, it would scarcely be advisable to do so, out of a 
Umi^ed supply of water, considering that the amount of 
irrigation already engaged, enables the cultivator to pay the 
Goveniment dues, affords him ample subsistence, and makes 
‘him, in a great measure, independent of the seasons. 
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13. The Bangur or high 4iuid of the Dooab, bounded by the 

of land ro- Jumna and Hiiidun and the Ganges, is as- 
quiredtobcirngatod. gunied by the Committee on the Ganges 

Canal (vide their printed report) to comprise 8,620 square 
miles, one-third of which, or 2,8/3 sqi/iire miles would, on 
the above jissumption, require irrigatioq. . 

14. It appears further, from data detailed in the printed re- 

Quantity of water ports, that an average discharge of one_ cu- 
required for a cer- . - - ^ 

tain area of land. bic foot of water per secoiid throughout 

the year, is sufficient to irrigate 350 bcegahs of fifty-five 

yards sejuare ; in other words, that one square mile would 

require a discharge of 2,926 cubic feet per second, and 

that 2,873 s(juare miles would require 8,406 cubic feet per 

second. 

15. The (piantity of water v/hich the Ganges canal is calcu- 

Estiinatcd discharge latod to discharge, is limited to 6,750 cubic 

tr/uppiTtluMfr^po.- second, (equal to the irrigation of 

ed length of canal. 2 ,JI 07 s([uare miles,) a (juantity which would 
appear from the above calculations to be insufficient to 
meet the entire reejuirements of the Dooab, but which would 
amply supply the branches provided for in Major Cautley^s 
3rd project, in which the irrigation of the country between 
Futtehpore and Allahabad, and of other tracts specified here- 
after, are luTt provided for. 

16. It is probable, however, that the assumed standard of 

And probably sum- comparison is too high, and that the irriga- 
cient for the whole . ^ ^ 

of the Dooab. tion of oiie-fourth ot the area ot the high 

lands of the Dooab, would afford the country a sufficient se- 
curity against the effects of drought. This would reduce the 
retjuirement to 2,155 square miles, a quantity within the ca- 
pability of the proposed canal to supply. 

17* The following is a brief summary of the project as de- 
Suramary of the project, tailed in the printed reports ; — 
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18. The head of the proposed canal will be established in 
Positioii^of head of tlie right and west bank of the Kunkhul 

ciiannei. ^ hrancli of the Ganges^ about one and a (|uar- 

ter mile below the famous bathing ghats of Hurdwar. The 
supply of this brancli, though at present insufficient for the 
wants of the canal, can be indefinitely increased by means of 
gravel bunds at the point of its separation from the main 
stream of the Ganges, from \vhich point, to the head of the 
canal, the present irregular dimensions, and slope of the 
channel, will be reduced to uniformity. 

19. The head regulator will consist of a bridge over the 
Description of head oanal, connected by a rivetment wall, with 

rt‘gulator. Jam across the Kunkhul braTieh. Both 

these works will be furnished with wooden sluict?s, by 
means of which the supply of water will be regulated, and 
may be excluded altogether from the canal when not re- 
quired. 

20. The excavated channel of the canal from the head tcj 
Excavated channel, fiftieth mile (where the head of the Fut- 

dirnen^iona and slope, tehgurh branch will be established) will 

have a bottom breadth of 140 feet, and side slopes varying 
with the depth of cutting. The fall or slope of bottom will 
be four feet in the first two miles, and sid)se(|uently one and 
a half foot per mile, being the greatest which is considered 
consistent with the stability of the canal bottom, in ordinary 
soils and with a large volunu* of water. 

21. The declivity of the country, however, is much in ex- 
Mode of di;(po8ing cess that proposed to I)c ffiven to the 

of surplus slope. ^anal, and a necessity therefore arises for 
disposing of the surplus slope, which is effected by means of 
" masonry falls (to be specified hereafter) by which the caffal 
is fet down from a higher tn a lowTr level, on a massive plat- 
form of nuisonrv. 
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22. In the first five niilea the ’canal crosses three Jines of 

Three lines of drain- hill drainaffc— the first is admitted through a 
iwid provided for ^ ^ ^ 

by inlets. masonry bridge or inlet above the regulator, 

and will pass off into the Ganges, the other two will enter the 

canal througli similar inlets, and being small in volume, will 

flow along the canal channel as far as a mountain tprrent 

occurring at the fifth mile, and called the Ranipoor Rao/^ 

This is the first serious obstacle, and as it pours down. 

Description of dam during floods, too large a stream of water 
over tlie Kainpoor . 

Hao. to be absorbed in the canal channel, a spe- 

cial ])rovision is made for its escape by means of a masonry 
dam, furnished with sluice planking, the removal of w^hich 
would allow free passage to the floods, and its use (on ordi- 
nary occasions) would retain the water in the canal ; the appli- 
cability of such a work to the recjuired purpose has been 
tested by long experience on the existing canals. 

24. A few miles further in advance, the canal will descend 

Mode of crossiujr the valley of the Putthro, another line 
the I’uttliro valley, drainage, by two masonry falls (such 

as above described) at the village of Bahadurabad, with 
attached locks. The drainage of the valley, which is consi- 
derable, will be disposed of by two minor inlets and a prin- 
cipal dam, similar to that on the Ranipoor Rao. 

25. The fulls at Dhunowree, similar to those at Bahadura- 
I)hunowre<5 falls, bad, will deliver the canal at the level of the 

Rutmoo valley ; the third principal line of liill drainage, and 
more considerable than the two preceding. 

26. A dam similar in principle, but of larger dimension, 
Hutmoo .lain an.l will here be miuired, but will bo attended 

foundation. ^ disadvantage from which the others 

aro comparatively free. At the jxiint where the canal crosses 
the Rutmoo, the level of the latter will be very neariy that 
of the canal bottom on which (with a full supply in the canal) 
there will be a depth of ten feet water, and the tonsequence 
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will be •an extensive inundation for alK)ut one and a quarter 
mile up the valley of the Rutmoo. It will be the care of the 
Executive Engineer to circumscribe the limits of this inun- 
dation as much as possible by embankments, but no com- 
plete remedy for the* evil has yet suggested itself, save by an 
expenditure of nearly a lakh of rupees. 

27* To the Rutmoo dam will be added a rcgidating bridge, 
Regulating bridge, similar to that at the head, to prevent the 
admission of too much water on the Solani aqueduct, and to 
obviate the chance of trees, &c., being drifted upon that work, 

28. After passing through the Rutmoo in the manner 
High land of Peeran described, and over a small separate 

KuUceur. drainage by means of a tunnel, the 

canal enters upon an isolated or rather peninsulated tract of 
high land, on which stands the village of Peeran Kulleeur. 
The cuttings for two miles will be deep, b\it cannot be avoid- 
ed, save by a circuitous detour, which would involve greater 
expense. The earth moreover will be required on one side 
for the Rutmoo embankments, on the other for the Solani 


aqueduct. 

29. The valley of the Solani is at this point about two 

Valley of the Solani ^ miles in width, and in depth 

river. averaging sixteen and a half feet below the 

level, at which it is necessarjr to carry the caiuyl bottom, in 
order to deliver it on the high land of the Dooab. On the 
east side of the valley is a small channel, which receives 
merely the local drainage. On the west is a wide sandy bed, 
carrying a small perennial stream, but subject to freshes of 
extraordinary magnitude. 

30. The extent of country drawing into the Solani is 


Coilntry drained by 
the Solani. 


estimated by Major Cautley at about 140 
square miles, comprising a length of eight 


miles of the first range of the Himalaya, sometimes called the 


Sewaliks.^^ The geographical position of these hills subjects 
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them to heavy falls of rain, which running oflP immej^iately 
from their stony soil and precipitous sides, occasion sudden 
floods of short duration but extreme violence, 

31. The required height of the canal, and the great depres-* 
Ne«3essity for an valley, prescribe the mode of 

aqueduct. crossing it, which can be best effected by an 
aqueduct or raised channel, carrying the canal at the required 
height, and allowing a free passage underneath for tlie floods 
of the Solani. 

Description of earthen ^he details of the proposed work are 
portion of aqueduct. follows 

The small drainage channel, east of the valley above men- 
tioned, will be diverted by a cut into the main channel, and a 
continuous mound or embankment will be constructed across 
the valley from the high land of Peeran Kulleeur, to near 
the present course of the stream. The top of this mound 
will be formed into a channel of the prescribed dimensions, 
the side slopes of which will be further protected by a facing 
of masonry in steps, whose foundations will be carried down 
through the made earth into the natural soil. 

33. In continuation of the earthen mound and where the 
litasonry portion of main Stream of the Solani now flo\\'s, 

aqueduct. constructed the masonry aciue- 

duct, carryiifg the canal in two channels, each eighty-five feet 
wide, and allowing a passage for the river below through 
fifteen archways of fifty feet each. The piers and abutments 
of this work will be founded on blocks or masses of masonry, 
twenty feet broad, and undersunk by a process well known in 
India to a depth of twenty feet. 

34. The soil down to and beyond this depth, consists of 

Nature of soil and pro- interspersed with day, a descriptipn 

tcctious of foundations. (,f goJi to support the mass of 

masonry if secured from the risk of displacement by the 
Tliio ooniiftfvr will hp nht2:iinprl in thp iirpsent 
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structioii of counter-arches in each waterway, and tlie addi- 
tion of front and rear floors of coarse masonry, thirty feet 
wide each, bounded by a continuous line of piling, twenty feet 
deep, 

3^^. llie above mentioned precautions would probably suf- 
A further precaution but in the opinion of the present 

recommended. director of the works, it would be worth 
the expense, (viz. 28,8(X) Rs.) to connect the foundation 

ri 

blocks both in front and rear by certain walls, eight feet 
thick, sunk simultaneously with the blocks and by the same 
process to twenty feet. 

36. The masonry aqueduct will be connected to the west- 

Connection of aque- ward with the high land of Koorkhi, by 
duct with the high . . 

land, portion of earthen aqueduct, similar in 

every respect to that already described. 

37* The ultimate stability of the aqueduct depends not 

Sufficiency of the Oil the security of its foundation than 

watering considered. sufficiency of its watering to pass 

the floods of the Solani, a point regarding which much anxiety 
was felt by the projector. 

38. During the first few years of Major Cautley’s acquain- 
Hoods moderate up taiice with the Solan i, the floods were mode- 

to 1844. rate, not indeed reaching the height which 
local tradition had led him to anticipate. He therefore pro- 
vided for what he had reason to believe, a maximum flood by 
ten w'atenvays of fifty feet each, but tvas subsequently led to 
increase the number to fifteen, by the occurrence of an extra- 
ordinary flood in 1844. 

39. That this flood was really an extraordinary one (and 

Tiie flood of 1844, therefore not likely to he much exceeded in 

extraordinary, future) is fully proved by the circumstarice 
that several village sites were submerged by it. We may 
fairly presume, that few people having a choice of higher 
ground woifld build their houses on siKits svpposed to be sub- 
ject to overflow. 
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40. The present director pf tht works having pasged the 
Section to a flood, 1845 , rainy season at Koorkhi, had full op- 

accu-rately measured, portiinity of watching the floods of the 

Solani, and one in particular, which, though not equal to the 
flood of 1844, was considerably above 4;he former average. 
An accurate section of tftis flood was taken, and from it was 
deduced that of 1844, whose relative levels were known. The 
calculated result shewed that the waterway of the aqueduct 
as now proposed, is greater than the section of the flooS in 
1845, and little less than that of 1844, so that had the aque- 
duct then existed, the afflux or rise on the up stream side of 
the work would have been inconsiderable. 

41. It is therefore probable, that the waterway first pro- 

Waterway now pro- jected would have been found sufficient, 
vided, stated to be i i* • i . 

ample. but the addition now proposed will place the 

work beyond all risk of accident from this source. 

42. It is here proper to mention, that the necessity for a 

Aqueduct avoidable masoiiry aqueduct across the Solani val- 
by a circuitous line. altogether avoided by following 

a circuitous route, and crossing the valley w^here its levels 
would admit of the drainage being dealt wdth in detail by 
dams, similar to those proposed for the Puttluo and Rutmoo. 
48. In the original cost of this, compared with the direct 
Circuitous liSie more line, a saving of ten lakhs of rupees might 
be effected, but the increased annual cost 
tions. of establishment on a line of five addi- 

tional dams, with the probably frequent expense of repairuig 
them, and the far greater risk of interruption to the canal 
supply by accidents to these works, induced both Major 
Cautlcy and the Committee appointed to report on his pro- 
ject to give a decided preference to the direct line. , 

44, From the Koorkhi onwards through the Dooab, no 
Excavated channel obstacle of consequence is met wth, the 
beyond Koorkhi. excavated channel will retain* the dimen- 
sions before mentioned as far as the fiftieth mile. The slope 
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of the, .canal bottom will be iini-forinly one and a half foot 
per mile, and will be accommodated to the greater slope of 
the country by masonry descents similar to those above 
described. 

45. The considerations which will be principally had in 

Considerations had view, in permaneiifly fixing the line of canal, 
in view in lining out * . o 

the canals. are briefly these : — 

I. To keep the canal as much as possible on the highest 
ridge, so as to facilitate the distribution of water for irrigation, 
and not to interfere with the drainage of the country. 

II. To insure a depth of cutting which will provide earth 
sufficient for the requisite embankments, and keep the canal 
nearly, if not entirely within soilf^ i. e. that the surface 
level should be as little as possible above that of the country. 

III. To keep the canal as much as possible in straight 
lines, and when a curve is unavoidable, that it should be of not 
less than two miles radius. 

46. Where the third of these conditions is incompatible 

A nearly straight with the other two, they are made to give 
alignement of para- mi • <• 

mount importance, way. The importance of a good aligne- 
ment Jippears paramount with reference both to the mainten- 
ance of a centrical set of currents in the canal, and to the 
probability that one of the canal banks may hereafter form 
the basis of a railway, whose direction if intended to traverse 
the length of the Dooab, would be guided by nearly the same 
considerations as that of the canal. 

47 . Bridges for the cross communication of the country 

Road bridges. ‘ are provided at every third mile, their 

waterways being proportioned to the width of the canal at 
their site, and their roadways having a uniform clear width of 
fifteen feet between the parapets. 

48. From near the fiftieth mile, a branch canal will be 

Head of Futtehgurh led off ill the direction of Futtehgurh, 
branchesjand escape , , , , i. , 

outlets. turning the head of the east Kallee river. 

The main trunk with its bottom breadth diminished to 
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130 feet^ and subject to a further gradual diminution of 
one foot in every three miles^ will proceed between the 
east Kallee and the Hindun^ passing close to Sirdhana, 
and eight miles westward of Meerut. A few miles north* 
of Sirdhana there will be an escape into the west Kallee, 
the object of which is to enable the Superintendent to re- 
gulate the canal supply or to reduce it, on emergency, such 
as a breach in the embankments. A similar work will be 
constructed at the eighty-sixth mile, to be connected with the 
Hindun, the level of which and of the west Kallee being 
considerably below that of the canal, is favorable to these very 
necessary works. 

49. A navigable communication between the canal and the 

Navigable comma- Hindun, opposite the town of Dasnab, is 
iiicatioii with the , i 

lliriduii practicable, shewn by Major Cautley to be feasible, but 

the cost has not been estimated. 

50. At the 110th mile, the Boolundshuhur (called in the 

Head of the Boo- Committee^s report the Tuppul) branch 
lundshuhur branch 

and Koorjah escape. Will leave the canal passing westward of the 
Karoon river. The main trunk, now reduced to 108 feet 
bottom breadth, will have an escape into the east Kai- 
lee at Koorja, and passing north of Allyghur, and along a 
narrow ridge between the east Kallee and the heads of the 
Rinde and Seyngoor rivers, will follow the high land which 
divides the drainage of the Rinde and Eesun, and continue 
for a long distance along the narrow belt which lies between 
these two rivers. 

51. Beyond the 180th mile, which is the point of separa- 

Head of the Eta- tion of the Etawah branch, the canal will 

have a bottom breadth of eighty-nine feet, 
and a slope diminished to one and a quarter foot per milq as , 
far as the 250th mile, to suit the slope of the country, having 
also an escape into the Eesun at Hussunpore. 

'Fhree projects pro- ^2. Beyond the 280th mile, three projects 
posed. put forward by Major Cautley. 
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53. tThe first providing for an irrigation branch towards 

The first provides Cawnpore between the Pandoo and Eesun, 
navigation to Alla- and a main navigable line, with a flowing 

habad, but sacrifices i i i i i 

irrigation ; rupees Stream to Allahabad, where it would be 

1,02,36,6*43:14.11. Jumna by a series of 

locks. The levels on this line are unfavorable and would 
require the canal to be carried at a depth below the surface, 
which would render irrigation impossible except by ma- 
chinery. 

54. The second project also provides for a direct commu- 
The second pro- nication with Allahabad, and avoids the deep 

^jects^^It *lets “o“t, excavation by substituting a series of re- 
but is otherwise ob- ggryoirs connected by locks for the flow- 
97,03,568 :2:9. ing stream of the first project. These 
might be more favorable for navigation, but are liable to many 
serious objections, and would not be more favorable to irriga- 
tion than the first project. The water would indeed be main- 
tained at a higher level, but the small quantity that would 
find its way along the nearly level channel, would all be re- 
quired to supply lockage and wastage. 

55. The third project as being the most eligible, unless na- 

The third project yigation be considered a primary object, may 
most eligible ; rupees -ui- 

93,39,746 : 12 : 6. be described in greater detail. 

56. At the 280th mile, the canal will divide into two navi- 

Navigable commu- gable branches, one connected with the 
nication with the ^ 

Jumna. Ganges at Cawnpore, the other with the 

Jumna at Jar. The Jumna line, with a slope reduced to 
fourteen inches per mile, and a bottom breadth of forty-five 
feet, would passr between the Pandoo and Rinde rivers, keep- 
ing close to the latter in order to avoid a low and difficult 
tr^ct of country drained by three nullas, the Syaree, the 
Choya, and the Soofa, which will be crossed by aqueducts 
near their junction with the Rinde — a minute examination 
of the country having shewn this to be the line liable to the 
least objection. The line will then pass southwest of the 
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cantonments of Cawnpore, .at a \listance of nine and, a half 
miles, and at the 360th mile will turn off from the straight 
direction on Allahabad, and following a course parallel with 
the Rinde, will communicate by a series of locks with* 
the Jumna, which is navigable from Allahabad up to this 
point. 

. 57 . The Cawnpore or Ganges branch,* separating as before 
Navigable commu- mentioned at the 280th mile, will be carried 

nication with the v i • 

Ganges. along the high land^ dividing the drainage of 

the Eesun and Pandoo^ and will be connected by a series of 
locks with the Ganges at Cawnpore. 

58. The adoption of the third project would appear at first 

3rd project scarce- deprive the Futtehpoor and Allaha- 

ly less favorable than bad districts of irrigation, which the direct 

the 1st and 2nd, to the 

irrigation of Allaha- line to Allahabad, forming part of the first 
and second projects, might be supposed to 
afford, but the previous remarks on those designs show, that 
this objection exists in appearance only. 

59. The lines for the Futtehgurh, Boolundshuhur, and 
Branch canals not Etawa branches, have not yet been finally 

yet lined out. determined, nor can they be so, until after 
a minute examination of the ground. The same general 
principles, as have been before detailed, will guide the Execu- 
tive Officer ki choosing his alignemcnts ; and though facilities 
for navigation will be afforded, as fiir as water may appear 
likely to be available, irrigation will be considered the pri- 
mary object. 

60. The execution of either of the above projects will leave 
Two portions of the two tracts of land unprovided with irriga- 

wh^hrigation?^^^^^ tion, viz. between the east Kallee and Ee- 
sun, and between the Seyngoor and the Jumna. Additional 
branches would probably be required for these tracts, but 
may be safely deferred until the other branches having come 
into full operation, it will be seen whether there 4s any sur- 
plus water to meet new demands. 
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61. .The project further provides for the construction of 
Flourmills proposed, flour mills wherever water power is available 
in suitable localities. The principal will be at Hurdwar, 
Kunkhul, Koorki^ Cawnpore^ &c. 

62. The system^ which it is proposed to adopt on the 
Mode of distribu- Ganges canal^ for distributing the water for 

tion of water for irri- . * . . i i i . i. 

gationby^Rajbuhas.’ irrigation, IS that which the experience of 

twenty years on the existing canals has shown to be the best, 
viz.— that of ^ Rajbuhas,^ or joint stock watercourses, con- 
sisting of a main channel from the canal, dug under the di- 
rection of the Superintendent at the joint expense of several 
villagers, and throwing off such branches as may be required 
in passing the lands of each share-holder. The advantages of 
this plan over that of having a separate watercourse for each 
village are, saving of water and expense in excavation, preven- 
tion of disputes where the water for one village has to pass 
through the lands of another, and giving the Superintendent 
a more efficient control over the supply. 

63. By means of a system of ^ Rajbuhas,^ the water can 

Extent over which be distributed through a width of seven or 
water may be distri- 
buted. eight miles on each side of the canal, and 

even to a still greater extent if required. 

64. Assuming the cost of the canal at one crore of rupees. 

Estimated pecunia- Major Cautley assumes, on well considered 
vj returns from the 

canal. data, that the annual return will eventually 

be rupees 14,25,000 : 0 : 0, (14^ lakhs per annum) : that the 
annual cost of maintenance and establishment will be about 
four lakhs, leaving a balance of ten and a quarter lakhs, or 
ten and a quarter per cent, per annum on the original outlay. 

65. It is admitted that the obstruction of the canal supply 

Injury to the navi- ixiay interfere with the navigation of the 
gatton of the Ganges ^ . 

how compensated. Ganges above Gawnpore tor six months in 

the year ; the amount of inconvenience from this source has 

not been accurately estimated, but it is evident that the 

substitute for this navigation which will be afforded by the 
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canal itself, will have the advantiige of expedition, and immu- 
nity Jrom risk by storms, (and therefore from the necessity 
of insurance.) The canal toll would be levied with reference 
to these advantages, but leaving a balance in favor of the canal 
over the river route. 

fiG. The question whether canal irrigation is insalulp’ious, 
Question of insalu- being now under investigation by a Special 
nation. Committee, need not be here adverted to. 

(Signed) W. E. Baker, Captain^ 
Director, Ganges Canal Works. 


Report on the culture of Wheat at Broach in the season 1843, 
hy Dr, A. Btiun, Superintendent of Cotton Experiments : 
with a subsequent Correspondence regarding the shipment 
and sale of the produce in the Liverpool market. 

[Communicated by the Government of Bombay.] 

To the Secretary to Government, Territorial Department, Domhay. 

Sir, — I have the honor to transmit a report on the experiment of 
wlieat cultivation for the information of the Ilon’ble the Governor in 
Council, accompanied by a debit and credit account, showing the ex- 
penses and returns on the whole. Tlie actual pecuniary returns, 
however, it will be seen, cannot be ascertained until the sale of the 
wlieat sent to Liverpool. 

2. Attached also is a list of the prices of wheat in the Broach 
market during the last ten years, whicli may be interesting. It 
clearly shows a gradual and very great falling of price down to the 
jiresent time, and this it is hoped may be attributed to the improved 
security of property, and extension of cultivation over the country, ^ 
which, if the case, must naturally lead to the conclusion, that wheat 
can be raised here by the natives at a sufficiently remunerafing price 
to admit of export to England, the only difficulty tp be dreaded 
being the "" weevil” injuring the cargo on board ship, and for which, 

i; 
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in all probability, a remedy can be -^oniul were inquiry and experi- 
ment directed to it. 1 apprehend difficulty only in case of the insects 
not confining themselves to wheat alone, but being found on board 
of all ships, in parts of their cargoes. 

3. In concluding, I beg to express my regret at the length of time 
which has elapsed since Government called for this report. I have 
used every exertion which the state of my health, together with other 
duties, woidd admit of, and still it is far from being so full and com- 
plet " as I wished it to be ; as the Chamber of (Commerce have shown 
so much interest and attention to the question of exporting wheat, 
and in this case taken charge of the investment, I should feel obliged 
by Government allowing a copy of my report and accompanying do- 
cuments to he presented to it. 

I have the honor to he, &e. 

Broach : (Signed) A. Burn, 

'l^rd September f 1844. Superintendent Cotton Experiments. 

Report. 

Owing to the imnsually heavy monsoon at Broach in 1 843, a 
large portion of land under cotton cultivation was thrown out of 
culture, the plants being rotted and injured by the excess of moisture, 
and as the land must, from this cause, have lain for the season 
unproductive, it was thought better to follow the usual practice of 
the country of ploughing it up, and sowing another kind of crop. 
Accordingly, application for leave to try a crop of wheat was made 
on the 3rd of October, through the Chief Secretary to Government, 
and permission obtained. The work people were then set to work, 
and forty-six beegas, or about twenty-three acres of land, were 
ploughed up and got ready to be sown in rows of tlurtccu inches 
aj)art, by the means of the common native wheat drill, which sows 
two rows at a time% The sowing commenced on the 14 th and was 
finished on the 1 9th of November. From tile completion of sowing 
till the crop is ripe, no hoeing or work of any kind is necessary, 
' the plant growing during the cold season of the year : it recjuires 
also no rain, for from the ingenious method practised by tiie natives 
' of liaving prepared a loose and fine surface, six to eight inches in 
depth, the subsoil into which the seed is skilfully put by means 
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of the drill riiachiiie, retains ^ufficieht moisture to admit ^of the 
phiJits j^rowing and yielding produce, l)ut which of course bears a 
|)r()]joftiou much in accordance with the climate of the season, as 
well as the care bestowed in preparing the soil. In the present' 
instance the grain was ripe on the fith of March, and* by the 15 th 
it was all reaped ; thus giving, as nearly as possible, a period of 
four months as necessary for maturing tiie crop. 

2. The quantity of seed wheat reciuired was l,5G91bs., which, 
iis the land sown was forty-six beegas, gives a rate of a little a^ove 
;Mlbs. to the beega. And as 100 Broach beegas may be taken as 
ctjual to fifty^one statute acres, the beega may, for ordinary calcula- 
tions, be allowed to stand for half an acre, — then the rate per acre 
will be (i81bs. The total produce amounted to 17,065ibs., which 
gives a rate of 3/ libs, per beega, or 742 per acre, and taking the 
bushel at (iOtbs., then 12 bushels and 22tbs. per acre. A little 
more than half the average yield of English wheat-fields, supposing 
their average to be 22 bushels. 

3. From the figinre statement No. I. of receipt and disbursement 
attached, it will be seen, that the charges of cidtivation amount in all 
to lis. 532 : 10 : 3, which gives a rate of cost per beega, the land 
rent included, of lis. 11 ; 9 : 3, or per aero of lis. 23 : 2 : (>. The 
Its. 532 : 10 ; 3 charge for rent furnished by the collector amounts 

204 : 7:9 2 ^^ ; 7 : 9, and gives a rate of lis. 4:7:1 

32S : 2:0 per beega, or twice this per acre ; and as the ba- 
lance, lis. 32H ; 2 : (i, included all the other expenses of culture, the 
rate of these will be lis. 7:2:1 per beega. 

4. A portion of the produce was disposed of at Broach ; it consist- 
ed of the inferior wheat and chaff, and is set down at Rs. 59 : 14 : 8, 
and if the superior <juality produce had been sold in Broach, in place 
of being shipped to England, its value could not, during the past 
lis. 59 : 14 : 8 season, have realized above lis. 1 0 per kulsi. At 

217 : 15 : 6 received, would have been for 

277 : 14 : 2 kulsis” 21 ; 12:30, and amounts to lis.217: 15:6, 
giving Rs. 277 : 14 : 2 as the value of the whole produce. This 
Us. 11:9:3 gives a rate per beega ot Rs. 0 : 0 : 8 only, as the 
0* : 0 : 8 produci*, and therefore e^chibits a loss 

5 ; y ; 7 of lis. 5 ; 8 : 7 on the rate of cost for cultivation, 
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and upon the iot^l expeiiditure Rs. 251 : 12 : 1, 
supposing all the produce disposed of at 
Broach. 

5. One of the objects had in view from the commencement of this 
ex})eriinent was, the shipment to England of a portion of the produce, 
that some definite information might be obtained on the feasibility of 
making wheat an article‘of export from this part of India. Attempts, 
it is said, had previously been made, but almost invariably failed of 
success, owing to the grain being destroyed on the voyage by an 
insect called the weevil.” The natural history of the insects caus- 
ing this injury appeared little understood, and it was hoped to gain 
some useful infonnation in reference to them, which might ultimate- 
ly lead to beneficial knowledge of practical application. Further, it 
was thought, that provided the grain was i)acked up in small bags, 
and shipped off from this country as soon after it was ripe as possi- 
ble, and without being allowed to come in contact with grain of the 
previous season’s growth, and which is almost all more or less infect- 
ed, that it might possibly, in this way, be preserved from the attack 
of the weevil. The insects it could hardly be supposed existed 
originally’ in the grain ; or were the offspring of a spontaneous gene- 
ration ; and if so, then but two sources remained from whence they 
could originate. That is, either by allowing too close an approxima- 
tion of the fresh wheat to the old grain-stores and produce ; or that 
the insects existed on other substances besides wheat, and might 
therefore be found on board the vessel in which it happened to be a 
part of the cargo. In reply to a letter dated 25th March 1814, 
Government allowed a portion of the wheat to be intrusted to the 
care of the Chamber of Commerce at Bombay, for shipment to Eng- 
land. The quantity sent amounted to nearly thirty quarters. It 
was carefully packed and sewed up in 233 bags, of double ginny 
cloth, each holding about Gltbs. weight, and was shipped from 
Broach on the 5th of May, and arrived at Bombay without suffering 
any injury except to three bags, as noticed in the letter of the Secre- 
tary Chamber of Commerce, No. 85, of 17th August 1844, coj)y of 
which is nerc attached. As the different charges for packing and ship- 
ping at Broa(;li arc all entered in the debit and credit statement, they 
require no particular notice here. The whole amount is Rs. 98 : G : 7. 
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Rs. 5;i?.: 10:3 
277 : 14 : 2 


254 : 12 : 1 
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(i. At Bombay, the charges, are fmr lauding, and re-shipping, in- 
surance, and policy ; they amount to lls. 53 : 8 : 0. The freight to 
Liverpool is payable on arrival there, and for the present purpose 
may be taken at Its. 215 on the whole. • 

7. It has been shown in paragrapli No. 4, what proportion of the 
crop was sold at Broach, and the value received for it. The balance 
shipped to Liverpool must therefore bt;ar tho remaining portion of the 
expenses incurred on the produce. This amounts to lls. 472 : 1 1 : 7 ; 
and as all the charges attendant on the various stages of the experi- 
ment have now been given, the following tabular statement is attach- 
ed to show the rates of each, and what will be the cost per “ kulsi” 
and per cpiarter, on the grain, laid down at Liverpool. 


1 

Wheat grain, rate of cost. 

J*er kuhi 
(>5011.8. 

l*cr quarter 
480tt)S. 

i 

(’ost of Cultivation, 

Ditto pacliing and shipping from Broach to 
Bombay, 

21 11 Oi 

15 13 II 

4 8 2i* 

3 4 lOi 

Ditto rc-shipping, insurance, &c., at Bombay, 

2 7 

1 12 8=1 

i)itto freight from Bombay to Liverpool, 

i) i:i i)} 

7 3 0 

Total CVs. Rs. 

! 38 8 4 

28 3 0 


8. If the above sums be correct, then 5G or 57 shillings per 
(piarter (the rate of exchange being two sliilliiigs) will be about the 
cost of the grain in Liverpool, duty unpaid. It remains, however, 
to be inquired what the nature of the different charges on the invest- 
ment have been, before any fair conclusion can be arrived at, as to 
profit, in case of wheat being proved a suitable export from this part 
of liuha. Experiments generally, are very expensive, and it is na- 
tural they should be so, until experience has taught the curtailment 
and reduction of whatever is unnecessary, and the appreciation and 
economic application of all that is essential, and no more than is re- 
(piired to bring out the best results. It cannot be presumed that in 
the present instance, economy was carried to its utmost, far from it ; 
indeed the contrary may be assumed, as nearer to the truth, and 
without any censure on the care and attention bestowed Iby the ex- 
perimenter. Agricultural operations in this climate gequire so much 
to be left at the mercy of, and to the conscientious discharge of the 
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native inhabitants; mid who viaturally feci little interest in tin* 
results only in the continuance of the daily or monthly wages tor 
which they are hired. As is the case all the world over, whJfe the 
cultivator has a tlirect interest in the value of the crop he is raising, 
there is no doubt he bestows far more care upon it than if merely 
hired to attend on it, as in the present case. But there are various 
other influences unnecessary to he noticed here, which tend to raise 
the cost of production to a stranger attempting cultivation of any 
descrintion by means of hired labor in this country. As the results 
of this present experiment exhibit a loss on the cultivation valued 
by the local market rate, it must also be interesting to impure, 
how it is that the native cultivators manage to live, and })ay their 
rents under similar circumstances ? It is presumed that the rate of 
produce from the surrounding fields and district may be taken at 
about the same as is shown above, and as the market value of the 
produce was probably similar, it naturally follows that if one ])arty 
is a loser, and the other not, that a difierence must exist in the 
relative charges of production, which fall to be defrayed by the 
different jiarties. Accordingly, it will be found, that the native 
cultivator has no pecuniary charge for laborers, himself and family 
do the work of the field, and he can borrow assistance from his 
neighbor, who may have no wheat field, but has one of rice or cotton, 
or something requiring labor reciprocated at a different time of the 
year. Implements and cattle are stock of his own. The former 
costing merely a trifle, and maintained by the village carpenter at a 
small annual charge, generally paid in kind. The latter consist of 
a pair of bullocks, reared probably in his own family, sheltered 
when necessary within the same mud hovel as himself, and as the 
waste places and headlands round the cultivated fields yield abund- 
ance of grass during a large portion of the year, the cattle are 
there carefully tended, and thus together, with the straw from his 
grain field, of whatever kind that may he, little or no cxjiense is 
incurred in the purchase of fodder. On reference to the different 
♦heads of disbursement set down in the accom))anying statement, it 
may be fdirly estimated, that the native cultivator would sustain, 
*in general, very little charge on those numbered, 2, 3, 1, 5, 7, and 
9, himself and family sujiplying this ]>ortion, which amounts in value 
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to ns, 299 :():(], and leaves a balance of Rs. 233 : 9 : 9 under the 
heads^nnmbercd 1, 6, and 8, to be discharged in ca.sh, just showing 
a balance profit to him, at the present market rates, of Rs, 41 : 4 : 5. 
It then appears, that the expenses of cultivation in this experiment 
have exceeded those of the native by Rs. ^ : 11 : 4|, the cost of 
labor being exactly so much more than half of the whole charges. 
Thus ten rupees per kulsi, although it adntits of but a small profit 
to the native cultivator, would allow of the grtun being landed in 
Liverpool, all the other charges and rates remaining as fonneiy set 
down, at Rs. 2C : 13 : 3| per “ kulsi,” or Rs. 19 : 10 : 2 per quarter ; 
and which is a very material reduction on one of the charges, 
apparently bringing the article, so far as cost only is concerned, well 
within the limits of a suitable export. 

9. Attached to this paper is a statement showing the prices of 
wheat in the market of Broach since 183.5, and from which the 
average wholesale price hrs been deducted up to this time, or on the 
past ten years at Rs. 1 (i : 1 1 : 7 per kulsi, or per quarter 12:3: Of. 
This would give the cost laid down in Liverpool, the other rates and 
charges being the same as set down above, at Rs. 33 : 8 : 1()| per 
kulsi, or Rs. 24 : 8 : lOJ- per quarter, and which still seems not too 
high for exportation. 

Umteh ; (Signed) A. Burn, M.D., 

21s/ Septemher, 1844. Superintendent Cotton Experiments. 



Statement shoioing the amount of Expenses and Receipts on account of Wheat Cultivation at the Farm of'\ 
Karode, in the season 1843-44, also Pachage and Shipping of produce from Broach to Bombay ^ and from > CV. 
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Total Co’s* Rs. S9.9 S 10 ^ Total Co’s. Rs, 899 8 10 

Broach i Errors excepted. 

'Zlst September, IS^. (Signed) A. Superintendent Cotton Experiments. 
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7\> T)i?. A. Burn, Superintendent of Cotton Experiments, Broach, 

Sir, — I have the honor, by direction of the Committee of the .Cham- 
ber of Commerce, to annex copy of the letter of instructions addressed 
Tby the Chamber to Messrs. Arbuthnot, Ewart and Co., of Liverpool, 
with respect to the disposal of the wheat which you sent to the 
Chamber, accompanied by the request that they would forward it to 
England for sale. 

The wheat was landed here on the 27th May, and re-shipped on 
the v29th on board the ship “ Ospray,’’ all in good order, with the ex- 
ception of three bags, which got damaged on the passage to Bombay, 
two by salt water, and one by cocoanut oil, and they have been 
destroyed by order of Government, as they were unfit for use. 

The 230 bags forwarded were stowed in a favorable part of the ship, 
and as no rain fell here till sometime afterwards, there is every pro- 
bability of the wheat being in a sound state on its arrival in England. 

Government have been furnished with a note of the expenses of 
landing and re-shipping the wheat, and of the insurance, and these 
embrace all the charges incurred here, the particulars of which I 
subjoin. • 

The freight is made payable in Liverpool, as usual, and will be 
paid by the consignees out of the proceeds ; the amount of this is also 
annexed. 

It would be gratifying to the Chamber to hear that the out-turn 
of this shipment proves an inducement to extend the trade in wheat 
between this country and England. 

1 have the honor to be, &c. 

Bombay, Chamher of Commerce : (Signed) Alex. Sutherland, 
\7th August, 1844. Acting Secretary, C.C. 

Statement of Shipping Charges, Insurance, and Freight of 230 hags 
Wheat,' shipped per Ospray,*' to Liverpool, 

1844. Rs. A. P. 

]V|ay 27th. — Paid cooley hire for carriage of wheat from 

the pier to the Custom-house warehouse, 2 0 0 

„ 2filth. — Paid ditto ditto for carriage of wheat to 

boat for shipment, . . . . 2 0 0 

Carried over Co’s. Rs. 4 0 0 
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Brought forward Co’s. Rs. 4 0 0 

May — Paid boat hire to the Ship ‘‘ Ospray,” . . 4 8 0 

„ » „ Paid peon for watching the wheat for two 

days, 10 0 

„ „ Paid premium of Insurance on 

^150 at 2^ per cent. ^3-15 
at exege. of 1-10^- per Rupees, 40 0 0 

„ „ Policy and duplicate, „ 4 0 0 

44 0 0 

Expenses of Shipping and Insurance paid in Bombj^y, . . 53 8 0 

Freight to Liverpool of 230 bags wheat, weighing cwt. 129-2-12, 
at 03 per ton of 20 cwt. (payable in Liverpool), ^20-8-3. 

To Messrs. Arbuthnot, Ewart and Co., Liverpool. 

Gentlemen, — I have the pleasure to send you enclosed a bill of 
lading and policy for ^150, insured on 230 bags of wheat, shipped 
on board the Ship ‘‘ Ospray,” and consigned to you by the Chamber 
of Commerce. 

This small quantity has been intrusted by Government to the 
Chamber for transmission to Liverpool as an experiment, in order to 
ascertain the practicability of landing wheat from this country in 
England in a sound state. 

Some parcels had been formerly sent, but I understand that by 
the time they were discharged in England, they were greatly damag- 
ed by the weevil, and as an opinion prevails, that if the wheat had 
.been properly cleaned and perfectly dry when sliipped, it probably 
would have arrived in good condition. I shall feel obliged by 
your stating for the information of the Bombay Government, whe- 
ther this shipment is found in good order and free from weevil on its^ 
arrival. 

The proceeds of the wheat you will ptease remit to the Chamber 
in a bill on Bombay. 

The Ospray” sailed on the 6th instant. 

I have the honor, &c. 

Bombay^ Chamber of Commerce : (Signed) A. Sutherland, 

VMh July, 1844. Jelg. Secy. C. C. 



State^nent shewing the Market rate of Wheat at Broach Monthly, from 1835 to 1844 inclusive, being ten years, supplied 

by the Numkia^* of Broach, ^ 
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Broach: ^ (Si^ed) A. Burx, 

2lst September^ 1844, buperintendent Cotton Experiments. 
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To E. II. Townsend, Esq., Secretary to Government, 

t • 

Sir, — I am directed by the Committee of the Chamber of Com- 
merce to forward to you the enclosed copy of a letter received by 
them by the overland mail from Messrs. Arbuthuot, Ewart and 

Co., of Liverpool, and to request that in submitting the same for 

* 

the perusal and information of the Ilou’ble the Governor in Council, 
you will be good enough to intimate their wish, that steps may be 
taken to obtain for them from Dr. Burn the necessary certificate 
of the growth of the wheat referred to in the communication in 
question, so that they may be enabled to furnish Messrs. A. E. 
and Co. with this document by the next mail, in compliance with 
their expressed desire. 

I have the honor to be, See. 

Bombay, Chamber of Commerce : (Signed) T. J. A. Scott, 

14^A February, 1815. Secy, to the Chamber of Commerce. 

To the Secretnrxj of the Chamber of Commerce, Bombay, 

Sir, — We have now the pleasure to advise you of the arrival of 
the Ospray, .by which vessel We received a consignment of wheat on 
account of the Bombay Chamber of Commerce. We regret to say, 
that owing to the Ospray having encountered very bad weather, 
the Captain was under the necessity of throwing overboard part 
of his cargo, among which were 51 bags of wheat, and of the 
remainder of the consignment a considerable portion was found 
damaged by salt water. In conformity with a wish expressed by 
the Court of Directors for the affairs of India, conveyed in a letter 
to us from their Secretary, we intend to bring the wheat to public 
sale, which would have been done before this time, but for the want 
of a certificate of the wheat being the produce of a British posses- 
sion, within the limits of the East India Company’s charter, without 
which we are called *on to pay the foreign duty. We have in 
consequence been obliged to put ourselves in communication with 
the Commissioners of Customs in London, who have at length 
agreed to allow the wheat to be taken out of bond on payment of 
the British possession duty, and our giving a bond to produce the 
certificate of growth in six months, and‘‘we must therefore request 
that by the return mail you will furnish us with such certificate. 
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Until brought under the notice of the dealers generally aj public 
sale, we should scarce venture to give an opinion as to the suitable- 
ness or otherwise of this wheat for the English market, hut we may 
remark, that it is very dirty and full of lumps of clay and small* 
stones, which is very objectionable. By next mail we hope to be able 
to ad\ise sales, and to hand you a detailed report both on the qua- 
lity and fitness of the article for this nlarket, and in the mean fime. 

We remain, &c. 

Liverpool : (Signed) Arbuthnot, Ewart anj Co. 

December^ 1844. 

[In accordance with this request, a communication was made to 
Dr. Bum, by whom the necessary certificates were furnished.] 

To A. Burn, Esa., M.l)., Supt. Cotton Experiments, Broach. 

Revenue. SiR, — With reference to j’^our letter No. 118, dated the 
23rd September 1844, I am directed by the llon’ble the Governor 
in Council to transmit for your information the accompanying copies 
of a dispatch from the Hon’ble the Court of Directors, No. 12, dated 
the 1 6th July last, and its enclosures, on the subject of the wheat 
shipped per Ospray,’’ and to request that you will report whether 
the objection j alluded to in the Report of Messrs. Arbuthnot, Ewart 
and (yO. can be removed, and the quality of the wheat so improved 
as to render it suitable for bread purposes in England. 

2. If this case be effected, it would seem advisable to make 
another trial. 

3. I am at the same time desired to request, that you will bear in 
mind the instructions contained in the concluding paragraph of the 
Honorable Court’s dispatch, in case any consignments of this article 
should be made in future. 

1 have the honor to be, &c. 

Bombay Castle : (Signed) E. H. Townsend, 

16^A September, 1846. Secretary to Government. 

Our Governor in Ccnmcil at Bombay. 

1. Your letters dated 27th September, No. 41, and 3 1st October, 
No. 49, 1844, relate to the shipment per "‘Ospray” of some wheat 
raised by Dr. Bum at Broach, and forwarded to Messrs. Arbuthnot, 
and Ewart at Liverpool. 
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2. This wheat, 230 bags'^ of which were forwarded by the 

Ospray” was, we are informed, grown by Dr. Burn, as an experi- 
ment on about sixty begahs of land whereon a crop of cotton previ- 
t)usly sown had been destroyed by excessive moisture, caused by the 
heavy monsoon, of which forty-six begahs were sown with wheat. 

3. It appears from the reports of Messrs. Arbuthnot, and the ac- 

tetter dated 7th Dec. 1 84 count salcs of the wheat which we now transmit, 

^andFynney,^^”} that although of a description well adapted 

Do. Messrs. Arbuthnot, 14th . , . ^ « 

March, 1845. for making flour tor sizing, the demand for 

Do. do 7th May, 1845. i i . 

Do. Messrs. Golden, 29th which IS stated to be annually increasing, it is 

April, 1845. . , , n 1 1 

Account sale, 20 th Feb. 1845. unsuitable for bread purposes. 

4. The price obtained for the consignment was five shilling (ps.) 
per bushel for the sound, and three shillings and six pence (3«. M,) for 
the unsound portion of it, the average price of wheat in the London 
market at the same period being six shillings and ten pence (()«. lOrf.) 
per bushel. 

5. The result of the first experiment must be considered discour- 
aging, but attaching as we do much importance to the subject, we 
are disposed to authorize a further trial to be made in Guzerat, 
provided that Dr. Bum is satisfied that the objections referred to 
in the above reports can be removed, and the quality so improved as 
to render the wheat suitable for bread purposes in this country. 

6. It will be necessary to pay great attention to the condition in 
which the wheat is shipped, and to the mode of packing it for 
stowage on board ; that suggested by the Chamber of Commerce of 
putting it into gunny bags appears to have answered on this occasion, 
but you will perceive, it is the opinion of the brokers, Messrs. Lyon 
and Fynney, that this description of wheat is not liable to heat, and 
would not probably be damaged if shipped in bulk by a quick vessel. 

7. A certificate of growth should accompany any future shipments 
you may make, and it will be necessary to forward at the same 
time, a statement of the cost, including all charges up to the time 
of shipment, without which, it will not be possible to form an opinion 
as to the expediency or otherwise of encouraging the cultivation 
of this article on an extended scale. We are, &c. 

London (Signed)^ Henry Willock, 

16M Juhjy 1845. and other Members of the Hon' hie 

the Court of Directors. 
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To James Melvill, Esa.^ Emt India Homey London, 

Sir, — With reference to our respects of the 22nd ultimo, we have 
now to advise you, that the ' Ospray* having on board a consignment 
of wheat for account of the Bombay Government, has arrived, but* 
we regret to say, that having encountered very bad weather, the 
Captain was obliged to throw part of it overboard. The remaining 
portion is not yet all landed, but we expect it will be in time to enable 
us to bring it to public sale on Tuesday next, which we purpose 
doing, should we not hear from you to the contrary. We shall take 
care that you are furnished with a hill report on the quality and 
condition of this wheat : we do not yet return you the documents sent 
to us, as from the absence of a certificate of growth, it may be 
necessary to exhibit them at the Custom-house to prove that the 
wheat is of Indian growth. 

Liverpool : We remain, &c, 

Tth Becembery 1844. (Signed) Arbuthnot, Ewart and Co. 

To James Melvill, Esq., East India HomCy London, 

Sir,- — ^We are in receipt of your favor of yesterda/s date, request- 
ing to be furnished with information regarding the sale of a ship- 
ment of wheat made by the Bombay Chamber of Commerce to 
our consignments, and with any suggestions we may have to offer 
on the subject. In our last respects, we mentioned, that the shippers 
had neglected to send with the wheat a certificate, that it was the 
growth of a countiy within the limits of the East India Company’s 
charter, but iEhat we were in hopes, that the Customs authorities 
would be satisfied on that point on our producing the documents 
handed to us by you; this, however, we found was not the case, 
and we were obliged to petition the Board of Customs in London, 
who, at length agreed to allow us to take the wheat out of bond 
on payment of the lower rate of duty, and signing a bond to 
produce within six months a certificate that the wheat was the 
produce of a district within the limits of the East India Company’s 
charter, or else to pay the full foreign duty, which we did, and then 
took the first opportunity of bringing the wheat to pufilic sale, 
when we obtained 5^. per bushel for the sound portion and Ss, 6d. 
per bushel for the damaged. As we before mentioned, 51 bags of 
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the whe^t were thrown overboard by the Captain of the ‘Ospray/ 
and for these we have yet to recover from the underwriters, which 
we hope to do in a few days ; having sent the documents to London 
lor that purpose ; but until this recovery is made, we cannot hand 
you a closed account of the transaction, but we send you an account 
sale of the portion of the shipment landed, shewing net proceeds 
£,^ : 3 : 1 1 ; when the portion to be paid for by the underwriters 
has been recovered, we shall close the accounts and send copies 
to India, but not remit the balance till we receive from thence 
the certificate of growth of the wheat, so as to enable us to cancel 
the bond given by us. Enclosed we beg to hand you a copy of the 
remarks sent us by our brokers, on the quality of the wheat and its 
suitableness for our market, and we shall only call your attention 
to the remark — ^that if free from soil and rubbish, it would fetch 
6^?. per /Olfes. more than the price obtained. This remark alludes 
to a quantity of small stones and lumps of clay mixed with the 
wheat, which we have no doubt is occasioned by its being trodden 
out on the clay floors usually employed in India, and which might 
be got rid of by thrashing as in this country : under a separate cover 
we return you the documents received from you, and remain, &c. 

Liverpool : (Signed) Arbuthnot, Ewart and Co. 

Uth March, 1845. 

To Messrs. Arbxjthnot, Ewart and Co. 

Gentlemen,— We have carefully inspected the wheat imported 
from Bombay in the 'Ospray’ and consider some very similar in 
quality and value to what is grown at Smyrna and Patras, and which 
cannot be purchased in those countries under (an average 22s.) say 
twenty-two shillings per impl. qr. p. o. b. 

The wheat per ‘ Ospray’ will weigh 62ibs. impl. bushel. 

The amount* for such quality is regular, and to a moderate extent, 
when better qualities are above an average price, this description 
would be used for mixing in bread stuffs, but just now the consump- 
tion is for making flour for sizing purposes, the demand for which is 
annually increasing in this country : we do not consider this descrip- 
tion of wheat liable to heat on a passage, but recommend care in the 
shipment to see that it is in good dry condition and free from weevils ; 
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we consider it would be advantageous to ship in bags, but^a good 
quick vessel would most probably not damage in bulk. If the wheat 
were free from dirt and rubbish, we think it would fetch 6d, per 
701bs. more in our market than the sample per * Ospray.’ Tht> 
expense of screening it in tills country would be per 70ibs. but 
this process does not effectually clean it. 

Liverpool : We are, &c. 

22nd February^ 1845. (Signed) Lyon and Fynney. 

Account Sale of 230 hags Wheats Ex ‘ Ospray* at Bombay ^ for 
account of the Bombay Chamber of Commerce, 

Prompt, 26th February, 1845. 

1845. £. if. d, £. d- 

Feb. 24. — 141 Bags, wg. I^I^q buslis. @ 5s. per bush.,, . 30 8 8 

34 „ „ 27-i „ „ 3#. 6d. „ . . 4 15 10 

1 „ „ „ „ 5s. „ ... 0 3 3 

35 7 0 

176 Bags. 

3 „ Tom, emptied into 176 bags. 

51 „ Thrown overboard. 

230 Bags. 

ClIAROES. 

Feb. 1st.— Freight per bill of Lading, .. 20 8 3 
Less proportion on 51 bags 


thrown overboard, . . . . 4 10 6 


25 Days’ interest on ditto, ,,01 1 

Ban5 Commission @ ^ per cent. 0 0 9 

1^ 

17 

9 

0 

1 

10 

Dock and Town dues. Bond and Entry, ... 

0 

17 

5 

Duty on 25 qr. 6 b. 31 qt. ® 5s. por qr. ... 

6 

9 

5 

Cartorage, porterage and twine, ... 

1 

4 

11 

Laying back for examination, 

0 

8 

7 

Porterage, sampling, &c., 

0 

4 

6 

Advertising for auction Catalogues, &c. ... 

1 

2 

6 

Auctioneer’s commission @ 1 per cent. ... 

0 

7 

0 

Brokerage @14 per cent 

0 

10 

6 

Commission @24 per cent 

0 

17 

6 


Net Proceeds Cash, 26th February 1845, ... £7 5 10 

Liverpool : F. E. , 

28^/^ Februaryy 1845. (Signed) Arbutunot, Ewaut and Co. 
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To James Melvill, Esa., Ea^t India House^ London. 

Sir, — Enclosed we beg to band a copy of a report on the quality 
of the flour produced from the wheat received from Bombay per 
• ‘ Ospray’, for account of the Bombay Government, to enable us to 
procure which, we purchased a bag and had it ground. Copy of 
this report, as well as of that on the wheat itself, handed you on the 
14th March, has been sent to Bombay. B/cferring to our letter of 
the 14th March, we beg to inform you, that we have received from 
Bombay the requisite certificate of the growth of the wheat per 
‘ Ospra/, but that we are still unable to render a closed account of* 
the transaction owing to our not having yet recovered for the 
portion of the wheat thrown overboard. 

Liverpool : We remain, &c. 

7th Mayy 1845. (Signed) Arbuthnot, Ewart and Co. 

To Messrs. Arbuthnot, Ewart and Co. 

Gentlemen, — ^We beg to inform you, that we have had a bag of 
Bombay wheat received from you, ground, and find it unsuitable 
for bread, purposes, being very dirty and of an unpleasant flavor, 
but it is well adapted for sizing purposes, as it possesses considerable 
strength, and would always find a sale for that purpose in this 
market. The present value of the wheat is 4s, 9d. @ 5s. per 70ibs. 

London : We remain, &c. 

29th April, 1845. (Signed) T. and H. Golding. 

To E. L. Jenkins, Esq., \st. Assistant Collector in charge. Broach, 

Sir, — By a letter from the Secretary to Government, Territorial 
Department, dated 1 7th September, 1845, copy of which iArs sent you, 
I am directed to correspond through your office with Government. 

2. I am now replying to letter No. 4513, of 16th September 1845, 
from Mr. Townsend to my address, on the subject of the wheat 
shipped 6th July 1844, on board the * Ospray,’ to Liverpool. In the 
1st para, of that letter, I am requested to report, whether the objec- 
tions made to the quality of the wheat of this place, can be so far 
removed as to render it fit for bread purposes on arrival in England. 
The objections refer to a peculiar earthly taste. This flavor, and 
also the stones and dirt mixed in the wheat, could, I have no doubt. 
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be obviated entirely by using proper thrashing and winnowing 
machines. The grain is trodden out by oxen upon clay floors^ (as 
Messrs. Arbuthnot, Ewart and Co. remark in their letter of 14th 
March, 1844 to the Hon’ble Mr. Melvill,) hence the intermixturn 
of impurities; and in dispatching the wheat under. remark I was 
precluded by circumstances over which I had no control, from having 
it properly winnowed and cleaned. But as the wheat of Guzerat is 
in extensive use at Bombay for baking purposes, and as fine bread 
is there baked (by Mr. Legget) as can be had in England, there need 
be no doubt entertained at all on this head. When properly attend- 
ed to here, previous to shipment, it will, I think, reach England quite 
free from dirt and impleasant flavor, or injury of any kind whatever. 

3. If this can be effected, it seems advisable to the Court of 
Directors and also the Bombay Government, to make another trial. 
In this opinion I entirely concur. But I beg to observe, that the 
state of my health will not admit of my offering to undertake the 
supervision of cultivation any where near enough to Broach suited 
for the culture of wheat. I have suffered very much from intermit- 
tent fever during several months past, and unless the change of 
season, or a short change of air trip, restore my health, I feel quite 
unfit for the exertion. The season when the wheat crop ripens here, 
is the end of March, and as that is the proper time to secure a 
cargo for shipment, (if that destructive insect the weevil is to be 
avoided or excluded from it) I think, should Government approve, 
that a sufficient quantity could be purchased by any of the intelligent 
Revenue officers and forwarded to Bombay, and in this way probably 
all the objects desiderated, could most easily be accomplished. But 
also I cd^d go myself to Jumboosur, Dhege, or Ilansate, all of 
which places are famous for the quality of the wheat they produce, 
and superintend the shipment. If Government adopt this plan, I 
beg to recommend the shipment being made in bulk as suggested in 
the report of the brokers, Messrs. Lyon and Finney, as it probably 
would save expense ; every bag containing about a bushel, in the late 
trial, cost a little above three annas each. This is a question, how- * 
ever, which it would be as well to have the further advifce of the 
merchant upon, as it appears entirely one of cost, and having refer- , 
ence to the kind of vessel on which the investment is shipped. 
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The quantity required should^ at the same time be settled, and 
the time for its arrival at Bombay specified. It ought to be shipped 
and the vessel sail, I submit, as early as possible in April or May. 

4. Although some of the results of the first experiment are not so 
encouraging as might have been expected, I cannot help tliinking, 
that it has shown that wheat may yet be made a valuable article of 
export from this country. I shall reserve to a future time, my re- 
marks on the pecuniary out-turn, until the Chamber of Commerce 
favor Government with the proportion to be paid for by the under- 
writers on the fifty-one bags thrown overboard. It is clear, the 
wheat was not all so sound as it might have been, had the ‘ Ospray’ 
met with less unfavorable weather. There is one point, and the 
most important one of all, and which this experiment was intended to 
test, that has been overlooked. It was the weevil that was expected 
by every one to prove the greatest obstacle to the transmission of 
wheat to England. Former cargoes had invariably been ruined by 
it. This experiment had special reference to this point, and as no- 
thing is said about any injury from its ravages, I think, it may be 
concluded, that no insects were found in the wheat. It would, how- 
ever, be well worth while still to direct inquiry to be made on this 
point ; any cargo shipped unless under precautions similar to what I 
adopted in this instance in reference to this insect, would, I think, 
be sure to suffer more or less. The facts of the wheat weighing 
sixty-two pounds to the bushel, and of the sound portion selling for 
five shillings per bushel, only 1^. lOd. less than the average price of 
wheat in the London market, are very interesting and encouraging ; 
and from this, I think there is good groimd to expect that, when the 
best wheat from this is shipped in a fresh and clean sj|^, it will 
bring a price equal to the London average rate. 

5. The Chamber of Commerce at Bombay have published their 
opinion that this experiment has turned out very unsuccessfully. 
But I cannot see any reason to concur in this indiscriminate view of 
the results. The Chamber had charge of the wheat, and it may be 
presumptuous in me to differ in such matters from so competent a 
body of judges, as it is composed of, but I merely look to the facts of 
the case as shown in the results obtained. The consignment was 
insured at ^150, and if this sum had been realized, it would of itself 
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afford a very handsome profit — Vide my report to Govemmenjfc, dated 
21st April 1844. But this would be a way of proof to me, any 
thing but satisfactory. From the unfortunate voyage made by the 
‘ Ospray’ it may be doubted too whether the whole of the consign-^ 
ment was not in some degree injured thereby a little, as far as the grain 
was found unfit for bread purposes. But supposing the price, five 
shillings per bushel (and at which the bulk of the consignment sold) 
to be the average value of the whole, and taking the actual market rate 
(Rs. 9 per Kulsi of 65 Gibs.) of the wheat in Broach at the time when 
this experiment was tried, vide report referred to above, and allowing 
the corrected expences attendant on the shipment to stand as charged, 

I see no obstacle in the way of wheat being made as good a mode of 
remittance from Bombay to England, particularly were the Colonial 
five shillings duty removed, as cotton, &c. now are. The grand 
point to decide was, can wheat from Bombay he landed at Liverpool 
in a semnd state or not, that is, free from weevil, and so far as is 
shown by the reports on the present trial, this question has been 
satisfactorily answered in the affirmative. 

I have the honor to be, &c. 

Broach : (Signed) A. Burn, 

Wth October, 1845. Superintendent Cotton Experiments. 

To T. J. A. Scott, Esa., Secretary to the Chamber of Commerce. 

Sir, — With reference to my letter (No. 4514), dated 16th Septem- 
ber last, 1 am directed by the Honorable the Governor in Council to 
transmit for the information of the Chamber, the annexed copy of one 
from the Superintendent Cotton Experiments at Broach, dated 11th 
yltimo, lA^e address of the First Assistant to the Collector at that 
station, mative to the cultivation and shipment of wheat ; and to 
observe, that if the Chamber, or any member of it, would undertake 
a small consignment of that grain on their own account, it would, 
in the opinion of Government, be a far more satisfactory test than 
any experiment made by officers pf Government who are unskilled 
in mercantile transactions, and whose whole time is occupied with 
their official duties. I have the honor to bef&c. 

Bombay Castle : (Signed) E. H. Townsend, 

2\st November, 1845. Secretary to Government. 
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To E. H. Townsend, Esa.> Secretary to Government. 

am directed by the Committee of the Chamber of Com- 
merce to intimate for the information of the Honorable the Governor 
in Council, that they have this day paid into the general Treasury, 
on account of Government, the sum of Rupees 157 : 2 : 75, being 
the equivalent of the proceeds of the consignments of wheat sent 
home ^some time ago by the ship * Ospray,’ as per account current, 
of which copy is forwarded herewith. 

The Committee will feel obliged by an intimation of the correctness 
of the account rendered and payment made. 

I have the honor to be, &c. 

Bombay, Chamber of Commerce : (Signed) T. J. A. Scott, 

2\th Nofvemher, 1845, Secy, to the Chamb. of Commerce. 


The Bombay Chamber of Commerce, to account current with 
Arbuthnot, Ewart and Co., Cr. for Shipment of Wheat per 
‘ Oepray,^ from Bombay. 

Dr. Interest, 2nd August, 1845. 

Aug. 2nd.~To Postages, 0 7 6 

Our draft @ 60 days sight 
on Messrs. Ewart, Lyon 
and Co., in favor of the 
Secretary of the Cham> 
her of Commerce, Bom- 
bay Rs. 157 : 2 : 75 @ 

I-IOJ Exchange, ... £14 15 8 
Commission @ 1 per cent. 0 3 0 

14 18 8 

Cr. £15 16 2 

1845. 

March 15th. — By Net Proceeds 176 ) 1845. 

hags wheat (part 230) > Feb. 26th 157 0 3 7 5 J 

per‘Ospray’, ... ) 

July 25th. — By amount received from 
the underwriters for 54 
bags wheat thrown over- 
board from the ‘ Ospray,’ 

£7 19 10 

Less Commission @ 24 per ct. 0 4 0 May 27th 67 0 1 6 7 15 10 


Interest, 0 46 


£15 6 2 

Liverpool : Errors Excepted, 

2nd August, 1845. (Signed) Arbuthmot, Ewart and Co. 
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To E. H. Townsend, Esq., Secretaty to Government. 

Sir, — I am directed by the Committee of the Chamber of Com- 
merce to acknowledge the receipt of your letter of the 21st ultimo, 
forwarding for their inspection copy of a communication from Dr. At 
Burn, relative to the culture and shipment of wheat at Broach, for 
exportation from Bombay to England, and suggesting the expedi- 
ency of the Chamber or some Member of it, undertaking a* small 
consignment on their own account, with the view of affording a satis- 
factory test of the adaptation of the article to the home markets. 

In reply I am desired to state for the information of the Ilon’ble 
the Covernor in Council, that the Chamber is precluded by its 
rules from engaging in any speculative transaction of tlie nature pro- 
posed, but that there would be no objection to its undertaking the 
shipment as before, on behalf of Government. They hardly think 
that, in the present state of matters, any mercantile firm would be 
disposed to export wheat to England as an experiment, since the 
risk of failure would be greater than any measure of success likely 
to be attained would justify it in incurring. The papers, however, 
are now in course of circulation amongst the members of the 
Chamber, and should any one of them express a wish to act upon 
the suggestion contained in your letter, the Committee will commu- 
nicate with you on the subject without delay. 

I have the honor to be, &c. 

Bombay, Chamber of Commerce : (Signed) T. J. A. Scott, 

24 th December, 1845. Secretary C. C. 

• 

To A. W. Ravenscroft, Esq., Collector of Broach. 

Sir, — jjlfacknowlcdging the receipt of your First Assistant’s letter, 
(No. 141) dated 14th October last, with accompaniment relative 
to the cultivation and shipment of wheat to England, I am directed 
by the Ilon’ble the Governor in Council to transmit for your infor- 
mation, and for communication to Mr. Burn, the accompanying 
copies of my letter, (No. 5498) dated 2 1st November last, to the 
address of the Secretary to the Chamber of Commerce, and of his 
reply (No. 121), dated 24th ultimo. * 

2. The Chamber, you will observe, offer no remark on the sugges- 
tions contained in paragraph 3rd of Mr. Burn’s letter of the lltli 
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October. If they apprehend the failure of such a speculation when 
conducted by mercantile men, who have leisure for and practice in 
such duties, there can, His Honor in Council fears, be little hope 
ef success were it confided to the management of our revenue officers, 
who, besides other occupations, are generally quite inexperienced in 
commercial matters. 

3. As, however, the Hon’ble Court in their dispatch of the 16th 
July last, express a wish to have another trial made, you are directed 
to authorize Mr. Bum to proceed to the districts named in paragraph 
3rd of his letter above quoted, and to give him all possible assistance 
in procuring and shipping such a quantity of wheat as he may pro- 
pose to send, advising Government and the Collector of Customs 
at the Presidency, when they may expect to receive it. 

I have the honor to be, &c. 

Bombay Castle : (Signed) E. H. Townsend, 

23rrf January i 1(^46. Secretary to Government, 

To E. H. Townsend, Esa., Secretary to Government, Bombay, 

Sir,— With reference to your letter of the 23rd January last. No. 
423, 1 have the honor to transmit for the information of the Hon’ble 
the Governor in Council, copy of a letter dated 18th instant. No. 20, 
addressed to me by the Superintendent of the Cotton Experiments, 
stating his inability to obtain a supply of \^eat for transmission 
to England, owing to the high prices which ruled this season, and 
to submit, that the reasons given by Dr. Burn for this excessive price 
are perfectly correct, the failure of the latter rains having occasioned 
a deficiency in the wheat as well as other crops. 

I have the honor to be, 

Broach, Collector's Camp, (Signed) A. W. Ravenscroft, 
Sookulteerath : 20M March, 1846. Collector, 

To A. W. Ravenscroft, Esq , Collector of Broach, 

Sir, — With reference to the orders of Government conveyed to 
you in Mr. Townsend’s letter. No, 423, of 23rd January 1846, on 
the subject of the trial to send wheat from Bombay to England, I 
beg to report for the information of the Governor in Council, that, 
ill accordance with the instructions contained in the 3rd paragraph 
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of his letter, I went to Hansote on ths 26th ultimo, and endeavored to 

* • * 

arrange for a small quantity, but was forced to relinquish the attempt 
from the too high price of the grain. 

2. The crop of wheat this season is very limited owing to the 
failure of the latter rains of the season, and in consequence the price 
is very high.— Rupees 22 per ^ kulsi’ was asked for wheat at Kut- 
pore, which is the village where the largest amount and best quality 
of wheat is raised. A ‘ kulsi* weighs 65 Gibs, so that a bushel would 
cost Rs. 2:0:2, to which shipping cxpences, freight to England, 
landing charges, colonial duty and brokerage, would remain to be 
added. The price now is more than double what it was in 1844, 
when I sent the wheat that was shipped on the ‘ Ospray.’ 

I have the honor to be, &c. 

Broach : (Signed) A. Burn, 

IH/A March) 1846. Superintendent Cotton Experiment, 


To A. W. Ravenscrofi, Esu., Collector of Broach, 

Sir, — ^With reference to your letter dated the 20th ultimo, No. 84, 
transmitting copy of one from Dr. Burn, Superintendent Cotton 
Experiments, reporting his not having purchased wheat owing to the 
price having risen too high in consequence of the failure of the last 
rains, I am directed by the Honorable the Governor in Council to 
request, that you mil bear in mind the instructions issued, and 
report at an early period of the ensuing season, whether you can 
carry out the wishes of the Ilon’ble Court of Directors in this res- 
pect or not. 

I have the honor to be, &c. 

Bombay Castle : (Signed) E. 11. Townsend, 

lAth April, 1846. Secretary to Gocernment, 



Hand-book for the Cultimtion and Manufacture of Tea in Java. 

Bij J. J. L. L. Jacobson, Knight of the Order of the Nether- 

landii LioUy and Inspector of the Tea Cultivation in Java. 

{Translated from the Dutch by R. W. (x. Frith, Esq.] 
PREFACE. 

The cultivation of tea, when carried on as it should be, is one of the 
richest branches of agriculture, and it has a very favorable influence 
on industry, and offers to commerce incalculably great advantages 
both mediate and immediate. 

In China almost all tea planters and tea dealers are rich and influ- 
ential people, and the celebrity of Canton as a commercial city, and 
the inestimable riches which pour into her provinces, already now 
for more than 200 years, are alone to be attributed to that product. 
The same can be of equal consequence to Java and the Netherlands. * 
Such was the conviction on my mind when I beheld the first tea 
plants which had arrived in Java. 

In the, month of July 1827, 500 tea plants were brought from 
Japan to Buitenzorg, and there planted in the Government garden. 
My arrival here from Holland took place on 2nd September 1827. 
The commission with which I was invested by the Dutch Trading 
Company, carried me to Canton ; before my departure I had the 
honor of an invitation from His Excellency the Commissary General, 
Viscount Du Bus de Gisignies, to collect in China all information 
regarding the culture and manufacture of tea. 

Three circumstances worked favorably, so as to prevent my inves- 
tigation concerning that, being brought to a fruitless end ;* the first, 
was the instructions in the tea line, which, since the year 1814, 1 had 
obtained from my father himself, one of the best judges of tea ; — ^his 
benevolence and father-like patience were inexhaustible ; — a mass of 
rules for ascertaining the good or bad qualities of tea, and which , he**^ 
must have brought together with the most persevering assiduity, 
proved to me of the utmost importance, when I subsequently 
turned my thoughts more seriously to the tea plant : these lessons 
which I obtained from that worthy parent, I may most assuredly 
lay down as the foundation of that sound knowledge that I hereafter 
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gained regarding the cultivation and-manufacture of tea. 'Jlic next 
circumstance, was the connection, into which I was led from my 
calling, with the first and most respectable Chinese tea mer- 
chants in Canton. Nominated as an experienced tea taster to the? 
Dutch Trading Company, I had, by the necessary orders then issued, 
(instructions dated 28th April 1827 No. ) '"that without rny 
interference or knowledge, no tea should be bought, nor even the 
prices of the same fixed a degree of confidence imposed upon me by 
that esteemed body, which gave me the opportunity of gaining the 
object I had in view. Every word uttered by the hong merchants 
and other tea dealers, which in any degree tended to give an insight 
into the qualities of the product, was most eagerly taken advantage 
of by me ; by them 1 was introduced into most of the tea establish- 
ments at Honan, and having once become acquainted with the people, 
I soon found my way to the manufactories, and, what was more de- 
sirable, to the tea plantations of Tingsoea, situated a little distance 
olF. The knowledge I thus gained in China, I endeavored, in process 
Oft' time, to bring into practice in Java, and what I observed myself 
still deficient in Java, I again searched up in China. Tliis lasted 
for a period of six years ; and I travelled backwards and forwards 
from Java to China for this very purpose. Had it not been for the 
connection in which I was with the Dutch Trading Company, most 
probably I never should have attained the object I had in view. Last- 
ly, the third circumstjince, which came most powerfully to my aid, 
was the unceasing kind and benevolent support and treatment that I 
had the honor to experience from His Excellency the Commissary 
General, Viscount Du Bus de Gisignies ; this gave me the oppor- 
tunity annually of experimenting upon the before mentioned 500 tea 
plants from Java, from month to month, placing them out in va- 
rious directions in the Preanger Government gardens, and in this 
manner making observations upon them every year. I shall always 
bring to my recollection the name of this nobleman with the 
highest esteem and the most sincere gratitude; by his assistance 
I was enabled to bear up against the difficulties and oppositions, 
wherewith I so immediately had to contend, and already in 1829 to 
produce both green and black tea, — ^yes, and even Souchong and Pecoe, 
(See General History of Agriculture, published in Batavia in 1829.) 
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By his Excellency’s recommendation I experienced the same aid from 
the Governor General J. Van Den Bosch, who has been allowed the 
good fortune, like the first, to introduce the cultivation of tea in Java ; 
while I in the meantime was honored with considerable personal 
attentions from his respected successors. Viscount Du Bus de 
Gisignies was likewise the cause of the few tea plants which origi- 
nally existed in Java having been brought to good account. Thus^ 
three incidents worked together, which well considered, served to 
unite themselves in such a manner as to establish the happy result, 
which the tea cultivation of Java has already brought about, and 
which will ere long develope itself still more. 

In the month of February 1839, I had already brought round a 
number of genuine Fokeen tea plants from China into Java ; they 
were planted at Tjisroepen, are still alive, and are, in consequence of 
the abundance of seed they have produced, the origin of hundreds of 
thousands of the choicest tea plants. Although it was asserted on 
their arrival, that they and the Japan tea plants were one and the 
same kind, it subsequently appeared very evident when coming up, 
that the .China plant in every respect deserved the preference. It 
was speedily ascertained that the search for Chinese in Java, who 
understood both the culture and manufacture of tea was fruitless ; 
here and there a man was to be found who could pluck, roll, and dry 
the leaves, but such produce never paid ; and it is worthy of remark, 
that now, no more than then, notwithstanding every encouragement, 
no Chinese who had come direct from China, were to be found on 
Java, who knew how to make merchantable tea, or rather tea mer- 
chantable, which is a different thing. The only cause probably that 
can be assigned for it is, that proper and qualified tea makers have 
seldom or ever from the first betaken themselves out of the country. 
For these reasons I was instructed by the Government, to endea- 
vor to bring with ifie seeds, planters, manufacturers, and chest makers 
from China. It was, indeed, a difficult undertaking, of which 
it will be acknowledged to have been almost impracticable, particu- 
larly by those acquainted with Canton and its thousands of spies. 
In the meantime, I had the good fortune in two years to transport 
hundreds of seeds and plants, and eventually in January 1 832, all the 
workmen that were required, and hundreds of thousands of tea plants 



165 


Tea culture and manufacture in Java. 

\ 

to Wanaijassa, (Krawang Residency.)* This expedition was repeated 
(in consequence of a particular circumstance,*) with such fortunate 
result, that I arrived again in February 1833, with a set of work- 
men, and with millions of seeds from China, at Bundong (Residency 
Preanger Government) where they were place(J under my immediate 
control. 

I shall not expatiate on the dangers to which I was obliged to ex- 
pose myself during a period of six years, and more particularly 
during these two last expeditions, but I shall simply state, that 
according to two letters which I received one after the other, on the 
29th December 1832, from Mr. M. J. Senn van Basel, Dutch Con- 
sul at Canton, w'hcn on board of the Jeaimette Phillippiney^ my 
interpreter and factotum., by name Achung, was seized by the man- 
darins and taken prisoner, and they expected to find me, my China- 
men, and the tea seeds in his boat, and I was advised to set sail im- 
mediately ; (Achung was subsequently ransomed for a sum of 500 
Spanish dollars through the influence of the said Mr. Van Basel.) 
Notwithstanding the dangers of every kind, the object was gained, 
and experience has shown, that the greater part of the seeds that 
wftre imported, lived, and the workmen, each in his own department, 
became skilled, and thereby a healthy state of affairs was speedily 
established. 

Nevertheless, for a short time the tea culture underwent the fate of 
all new undertakings ; and so precarious that the most resolute per- 


* From th of February 1832, until my return again to China, 

I was, by being relieved at Buitenzorg, either in the Preanger Regency or at 
Batavia ; i was not therefore present at the insurrection at Krawang, where- 
of Mr. R. J. L. Bussendrager makes mention in his physical and geographical 
description of the island of Java, published at Groningen in 1841, page 86 ; 
nevertheless, it is evidently from official documents in my possession, an 
historical error, that that occurrence was caused by tea planters who had come 
from China. The Chinese of Tjilankap, the place where the disturbance was 
created, were of the lowest class, and amongst them there were no tea plant- 
ers. My Chinamen lived at some distance off over the Routjadara moun- 
tain, at Wanaijassa, and were, according to the testimony of the universally 
esteemed member of council and director of the cultures, the late Mr. J. .T. 
Van Sevenhoven, quiet, industrious and respectable people, and whose appear- 
ance was much more favorable than any he had ever previously met with. 
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severance was necessary to brifig it to its present state. But now it 
has reached a period of fair expectations, for under the administration 
of the present Governor General, and under the direction of the present 
Superintendent of Agriculture, the beneficial results of tea cultivation 
will, ere long, show themselves. It is not from mere supposition that I 
thus speak, but from an inward conviction of the good etfects which 
the united exertions, coupled with the knowledge and skill, with which 
these statesmen labor, must bring about. 

I trust, that the authorization granted to me by the Supreme Go- 
vernment, by resolution dated 30th December 1842, No. 12, to 
print the Hand-book for the cultivation and manufacture of tea, and 
which my worthy readers here have presented to them"; may contri- 
bute something to these results. As early as 1836, the want of means 
of instruction and guidance was greatly felt, though the scheme was 
yet so novel, that people might very justly conclude that thcoriti- 
cal accounts never would be understood by any one. Government 
in consequence supplied me by degrees with native workmen who 
were relieved, also the sons of Javanese Chiefs, further, with twelve 
Superintendents, and lastly, a considerable number of Chinese, mak- 
ing a total of upwards of 200* men, that they might be instruct- 
ed practically in the tea plantations and manufactories ; and they 
all returned with sufficient knowledge, and accompanied with the 
necessary notes compiled by themselves, and afterwards corrected by 
myself, of all they had heard and seen. Very shortly, in consequence 
of this, and as if at the same moment, tea is prodi,iced in all the 
residencies. 

^ This had also a beneficial result at first, but about two years after, 
people began to think, that it was time more should be done ; the 

* I believe that talcing all these matters into consideration it will appear 
evident how that I have from the very beginning employed every means in 
my power, which the circumstances permitted, to spread the knowledge of 
the culture and manufacture of tea in every direction : it would indeed have 
been folly to have wished to withhold that science for one’s own benefit, and 
to introduce a branch of agriculture for which hundreds of peoi)le are re- 
quired, who must possess the same knowledge. The publication of this 
Hand-book then, will probably do more, than what Mr. Pratorius in his 
" Thoughts upon the improvements necessary upon the times, in the system 
of cultivation in Java” page 25, calls nothing more than superficial. 
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necessity for the existence of clear and* explanatory works, whi^h might 
at any time be consulted, was every where apparent. In July 1839, 
consequently I proposed to effect this, and in February 1841, I 
became duly authorized; in September following, I delivered thfs 
Hand-book in, and now I have the good fortqne to present the same 
to the public. 

It contains the results of my researches after the knowledge of the 
culture and manufacture of tea, wliich I carried on for six successive 
years in China,* and which, in Java, I brought into practice unin- 
terruptedly for fifteen years ; mostly with the assistance of my China- 
men, and attended always with comparisons and investigations. Ex- 
perience has thus taught us, that the tea shrub thrives all over Java, 
and that in general, the husbandry and industry which it promotes, is 
capable of no great improvement. At the same time it is to be 
expected, that, on account of the changes of hills and plains, and the 
difference arising therefrom in the temperature and lands, satisfactory 
deviations will naturally find place here and there, from the nile before 
laid down in this Hand-book. A knowledge thereof cannot in the 
mean time be obtained, without some principle being shown ; that prin- 
ciple, that general rule, I here present to my readers, while they can 
apply the same according to the state of affairs. 

* With reference to that, it will be proper to give an instance ; I had, 
namely, many accounts, which were all unanimous in informing me that 
the tea plant blossomed in the month of October, (§ 89) ; this appeared to me 
exceedingly sti^nge. When, however, on iriy arrival at Honam, in the 
months of July and August, I became better acquainted, (§ 191) ; people pro- 
mised in the course of a short time to take me to the tea plantations. This 
took place in the month of October, and assuredly I found the plants in 
blossom. On my return again, it occurred to me that I should have been there 
even earlier, as I visited both tea plantations and tea establishments, and 
was then at a place called Tniy-sac-a, (§ 220) ; I went accordingly in November 
thither, and witnessed the plants positively in full blossom. 

In the meanwhile I should be inclined to hold, that such is to be attribu- 
ted to the warm aspect of the country, as also to the mild and gentle showers, 
which fell at that time in the months of October and November ; but that in 
the hilly parts, the time of flowering of the plant takes place earlie^ provided 
always, on the other hand, that no other circumstance interfered with its reg- 
ularity. I never could procure seeds either from Fokuen or from Feitchau 
earlier than the month of December, because there, they a?o collected in 
October, a year after the blossoming of the plant. 

2 A 
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I havjL^ considered myself somewhat bound to expatiate upon my 
labors, until such time as I had gained the knowledge, which I here- 
by communicate to my readers, so that people might be convinced, 
that no imaginary theories, but the result of prolonged researches 
were brought forward, ,and w^hich time, has in a great measure shown, 
and eventually will exhibit at once in the clear light of day. 

As far as the plan of the work is concerned, I trust I may be here 
allowed to mention, that I have fancied to myself two different classes 
of readers. In the first place, such, as are experienced in agricul- 
ture and the manufacture in a general way, only desire, an in- 
sight into the culture and manufacture of tea leaf in a few words ; 
for them probably, the summary of which the first volume is com- 
posed, and which by the desire subsequently made known to me 
of the Government, I had especially prepared, might be sufficient. 
But I also picture, to myself, readers, who are novices in the science 
of agriculture ; beginners, who must learn from the very commence- 
ment ; young men of from eighteen to twenty years of age, just com- 
mencing life : experience, has made me acquainted with the errors they 
are most? liable to, and these I have by sundry explanations and evi- 
dences, laid down as a rule in the two following volumes, which arc 
more especially designed for them. From that to a prolixity descend- 
ing into the minutest details, and the repeating and describing of 
particulars which are there met with, and such as people arc gener- 

* I must tender my best thanks to a friend for the gratification whicli he 
has afforded to me, just about this time (July 1843) by the presentation of 
an extract treating upon the cultiyation of tea in China, from a voyage 
round the world, in 1835, 1836, and 1837, published by Iluschenbergcr, an 
American physician. In some respects, a few remarks require to be made 
upon this extract, for instance, regarding the prices of tea ; as the thail being 
taken at 62^ cents., while the Sp. M. being reckoned at f. 2.60, brings 
f. 3.61 ; also as regards Souchon and Schin,the information is devoid of truth. 
Though this may be ascribed to the difficulty of gaining information from 
the Chinese, (§ 481) ; but whatever was to be has not escaped the obser- 
vation of the worthy writer, and such agrees in the main view, with the 
information supplied by myself to the Goveniment, and with the system 
carried oiit in Java. This is particularly remarkable in the pnining ; the 
height of the plants ; the annual repetition of the picking ; and that the teas 
after having undergone the first process of the manufacturing, are made 
ready for the ‘market, in other establishments and by other workmen. Tlie 
like plan exists in that ])articular establishment, which is in ,Tava. 
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ally acquainted with:* from thence! shall perhaps have to^ console 
myself with the imputation of rather too great a degree of eagerness 
(otherwise a great fault) in the interest of the undertaking, and 
the object 1 have in view. 

No one can entertain a stronger feeling than I do, that in this 
present work of mine, as in all human undertakings, defects exist, and 
of the difficulty, which, in spite of every means used, and continually 
repeated, still here and there explanations will be necessary. For the 
welfare, both of the undertaking and the country itself, I intreat all 
competent judges, whenever this may be the case, to bring the same 
to my notice. The division in paragraphs which I have followed will 
thereby afford great facilities. The esteemed editorship of the 
Mageazine of Netherlands India, which has already contributed so ex- 
tensively towards the spread of the arts and sciences, will no doubt 
he pleased to set aside a few of its pages for the like purpose. 


* For instance tlio business of putting up (iaktnffs, cfc. over 240 Bouws,('<Tr ) 
within thii’ty-five days, witli 3G0 hands, amongst whom scarcely 120 are able 
bodied ones, (§ 163 to 167), is considered impracticable, although my official 
statements, regarding the result of such labors, (accompanied by the favorable 
accounts from the residents and native overseers of the same) were not sus- 
ceptible of the slightest contradiction ; then it was that people followed the 
example, and the good results were not far distant ; at another time people 
were afraid, that as the expression to lay the ground out, is ‘‘ lay sawas 
ouV’ (§ 69) no native would undertake to do this under one !Sp. JM. the kotak, 
and that this mode of working, although it was not acconipanied with much 
trouble, but beypnd that would make the cutting out much more expensive 
than f. 25, the 500 square rods ; (§60) there again my official reports boar 
testimony against this apprehension ; thus the plan was tried ; when immedi- 
ately it was evident, that the work fell light and was speedily executed ; for 
the division of labor (§ 70) was good, and what is more, the descents or steps 
were not made deeper than half to one foot ; (§ 73) the result was in 
consequence that people were well satisfied with paying f. 25. per bouw ; the 
more, as it did not any longer appear to be a secret, that notwithstanding 
one Sp. M. was paid for cutting out one kotak sawa, still for the bouw of 600 
square rods, even when kotaks of two feet descent were made, often came 
to only f. 17 to f. 18, on that account one kotak is usually seventy-five rods 
square, to wit, fifteen rods in length, and five in breadth. As people did 
not hinder the progress through such doubts, it appeared to me thalP a prolixi- 
ty was necessary. 


Square rods. 
500 --- 1 bouw. 


1 Square rod = 114 square feet, 
1 llouw ~ 7i!,000 square feet. 
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A glossary of the Malay ^moords used in this Hand-book, 


Adjir, 

a land-mark. 

Allang-allang, 

high grass. 

Atap, 

a thatch (of long grass.) 

Babat, 

to dig, (dig grass out.) 

Bamboo, 

bamboo. 

Biliek, 

bamboo mats. 

Dessa, 

a village. 

Ajongdang, 

a covered hand basket. 

Gaga, 

land just dug, refreshed, and where 
rice would be planted. 

Gallang, 

a fence. 

Gandaroesa, ... 

a crop of plants. 

Glaegoe, 

a tree from which Javanese or Saaij 
paper is made. 

Hipock, 

seedling plants. 

Kotak, 

a square platform, with raised sides 
and a step ; and whose height is 
equal with the slope of the ground. 

Krandjang, 

a basket. 

Kwalie, 

an iron pan. 

Mandoor, 

a native overseer. 

Bager, 

a hedge, a wooden partition. 

Parang, 

a weeding instrument, a hoc. 

Patjol, 

preparation for digging. 

Pettak, 

as quarc marked out with beacons 
and with fences. 

Poijlong, (Chinese), 

a drying basket. 

Sawa, 

a watered rice field. 

Slokkan, * 

a water course. 

Tampier, 

a flat bamboo fan. 

Tipar, 

Tjadas (or wadas), 

a watered rice field. 

a particular kind of stone. 


Introduction. 

On the Culture of the Tea plant in general, 

1 . Japan produces little or no good tea. China supplies the whole 
world with tea. Java enjoys at present that privilege. 

2. In 1827, the first tea plants imported were received in Java 
from Japan, and in the same year the necessary enquiries were being 
made in China regarding it. In 1829, the first tea plants were im- 
ported into Java from China. The Chinese tea was better than that 
from Japan, a considerable transport of tea seed, plants, likewise 
manufacturers, and work people were in consequence sent for into 
Java, and received from thence. 

3. The Japan tea plant throws out lateral shoots, and the China 
plant shoots more vertically; the latter named tea is more easily 
manufactured than that from Japan. 

4. The tea plant does not degenei*ate in Java ; nevertheless change 
of land takes place when the plants are being put out. 
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5. Yet a change in the plant takes place, by changing the seeds 
in dilferent lands. A difference in the color of the fruit becomes 
also perceptible. 

6. Black and green tea are made from all tea plants ; partly owing 
to the nature of the soil, but more especially to the inode of manu- 
facturing it. Plants with fine looking light-brown colored branches, 
and the stalks of the leaves of a dark red color, produce the best 
black tea. 

7. There is one kind possessing all these indications, which indeed 
in the hands of a good manufacturer produces finer black than 
green tea ; the leaves are smaller, and the young branches or shoots 
in greater number than is met with in the common plant. There is 
another somewhat similar but it is not fit for cultivation, though easily 
distinguished. 

8. There are two other kinds with small, hard, faded-like looking 
leaves, these must be destroyed. 

fi. The good quality of tea depends in a great measure upon the 
soil and the atmosphere, but likewise also to a considerable extent 
upon the manufacturer : the best tea comes from the high and cool dis- 
tricts, but nevertheless, good tea can be made from low and confined 
warm districts by such as are well skilled in its pianufacture. 

10. The quality, however, is very often dependent upon the nature 
of the country and the situation of the ground ; a low situated 
plantation, open from north to south, surrounded by a semi-circular 
range of hills, also produces good tea. 

1 1. The tea plant thrives throughout the whole of Jtava, even in 
the vicinity of the sea-shore, which circumstance is probably to be 
attributed to the virtuous properties of the soil. The tea plant from 
gardens along the shore is not so productive as those from higher 
localities. 

12. 13. 14. The tea plant requires but one mode of treatment. 
The cultivation of tea is profitable to the planter and of the highest 
importance to commerce. 

Chapter I. 

Regarding the Atmosphere. 

15. Tea thrives best in mild, temperate or cool climoites : such are 
to be found in the hills. At an elevation of from 3,500 to 1,000 feet 
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above tli 9 level of the sea, whcro the thcniiometer (Fahr.) before the 
rising of the sun would Be about 58®, and at 2 p. m. at about 74®. 
The tea plant is very fragrant. From lowerer elevations it is less 
fragrant. 

16. Fine souchong, fine pekoe, and fine green tcji, arc obtained 
from cool localities, the sun being in such places less powerful : 
lower lands on the contrary produce good kinds of Congou, Kempoy 
or green tea. 

17. At an elevation of twenty feet above the level of the sea, and 
at a distance from it of about five hours* journey, it is worth while 
planting tea ; provided always, that it can be watered. Tea grown, 
however, in such a situation, is of a light (piality. 

18. The tea plant enjoys itself to a great degree in misty and 
dewy climates, it accordingly does best in the hills, hut it can also 
be cultivated to advantage in the lower lands where dew falls. 

19. It is even desirable to plant as high as 5,000 feet abo\c the 
level of the sea ; but such as are not able to plant except in the 
lower land, can do so without much risk. 

20. Tea must never be planted in districts which are constantly 
exposed to incessant drought, caused more by sunsliiiie than licavy 
winds. Open plains, exposed to strong winds, and where little or no 
dew falls, and which are constantly sultry, are never good for the 
tea plant. 

21. Tea may with safety be planted only in places which are 
su1)ject to temporary heavy winds. The tea plant delights in cool 
and airy places ; whirlwinds occurring in tea plantations are certainly 
destructive, but they seldom cause any serious damage. 

Chapter II. 

On the Nature of the Soil, 

22. The soil must be, in every respect, of a temperate nature and 
well prepared ; the'tea plant will then thrive particularly ; it is not only 
necessary that the property of the soil he known, but one should be- 
come acquainted with the requisites for tea soil in general. 

23. Good soil well qualified, or of a mild nature, has half to three- 
quarters of a foot marsh land, under which it is brown, stiff, and 
clayey (liill) soil. It should not be rich, at the same time not 
poor, though somewhat sandy, but not more so than just to render 
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the fine clay crambling ; further, it ought to be light and loj)se when 
broken up. 

24. The soil ought to imbibe moisture but not retain it ; it is favor- 
able for the tea plant to get rain often, but not for a continuance-^- 
goocl clay lands hold moisture in some degree before, it sinks away ; 
this is greatly beneficial to the tea plant. 

20. Very fat rich laud, and such as is never worked, and is all 
marsh land, is not the best for the tea plant ; it is to be met with in 
the high hill country of Java; it is fine ground and soft, for about 
half to three-quarters of a foot, black and liglit as garden mould ; 
deeper, dark coifee brown; below two feet, the clear brown and 
yellowish hill soil appears. The tea then produced is high flavored, 
but at the same time gross. 

2C. But in the vicinity of such soils, which are about 3 to 4,000 
feet above the level of the sea, lands are to he found which have 
already been cultivated ; or from whose surface the upper earth has 
])een washed away ; these are rich but tempered lands, and profitable 
for tea cultivation. 

27. Tine flavored black and green teas are obtained from black 
soils, because these lie high, and inferior kinds from various soils, 
these being much lower ; the color of the earth scarcely desciTcs to 
sen^e as a rule, in connexion with the situation of the ground and 
country. 

28. Old lava lands are to be recommended; whenever also lava 
sand is visible, and notwithstanding the ground is already half a foot 
deep, it is very fine ; but there is then in the dry season strict at- 
tention necessary, otherwise the roots of the plants become exposed 
by the sand being blown away. 

29. The finest tea is produced on stony, clayey, and such lands as 
have sand mixed with them. The substances whereof the stones 
consist must be similar to that of which the earth is composed ; the 
quantity must be moderate, and the size of one foot in diameter ; the 
small stones which are found lying in heaps together in the earth, ^ 
ought not to be more than about one foot in diameter, otherwise the 
roots will not be able to spread freely. 

30. Lands which are too stony are prejudicial to the growth of the 
tea j)lant. 
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3 1 . Stony lands are favorable, as .they always contain moisture — 
on bills where the masses of stone are large, and the fissures filled 
with good soil, it is advantageous to plant, provided that in such 
situations, the depth of soil has been ascertained with the aid of 
a rattan, for each plant, so that the roots may have a free run for 
at least two to two and a half feet. 

32. Tjadas (or JFadas) lands are never good for tea, not even 
when the tjadas has become so old as to be broken with the fin- 
gers ; but whenever this, though existing, may have entirely dis- 
appeared, then those lands may be planted with safety. 

33. Tea planted in sawas which are not boggy but in a damp 
state, is desirable, particularly as regards the green kinds ; the 
pittacks, however, must be somewhat sloping, and surrounded by 
a ditch ; when in want of rain, the planter should allow from time 
to time the hill water-courses to be turned so as to run over the 
field ; but it should not be allowed to remain more than half to one 
hour. 

34. Some lands are better adapted for green teas while others 
again arc, for black ; this can be ascertained by making both kinds 
from one and the same sort, and comparing the two together ; this 
occurs in the height of the season ; old tea lands are the best ; and 
these being renovated and used, both black and green teas continue 
to preserve their nature. 

3.5. The tea planter is thus free in the choice of his lands, but he 
should resolve dcterminatcly to produce from his plantation one- 
third green, and two-thirds black tea ; this is to his own, as well as 
the general interest of others. 

36. For both kinds the choice must fall upon the sweet lands ; 
it is not easy to taste the earth itself ; but notwithstanding, in first 
touching it with the tongue, the taste is easily distinguished. In the 
meantime the roots* of the allang-allang (high grass) are more sure 
distinguishing characters ; their taste differs according to the weather 
and to their age, in such as are of a sweetish nature, sugar cane-like 
sweetness will always predominate. 

37. Before a plantation is laid out, it must be considered at what 
elevation this is to take place. There can be but more or less 1.50 
days, when the picking goes on ; at an elevation of about .5,000 feet 
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three pickings, somewhat lower four, aPnd very low down live pickings 
take place, but the tea taken at an elevation of 5,000 feet is, when 
well prepared, worth more than that taken at an elevation of only 
2,400 feet ; according to the state then of the production generally, * 
we must go to work with reference to the qualities. 

Chapter III. 

On the situation of the districts, 

38. On selecting the ground for a plantation, attention must be 
paid to the situation as well as the extent : it ought to ho in cir- 
cumference about one to two paalf ten or twelve gardens, containing 
one to one and a half million of tea plants ready to be laid out as 
occasion may require. 

39. Very steep lands are good for planting tea on : genth* slopes 
however are better. 

40. Sometimes in gently sloping lands of one to two hundred houws, 
heavy steeps and declivities are found, caused by ravines ; these must 
likewise be planted as they are easy of supervision, and the tea from 
slopes is excellent. 

4 1 . Land that is favorably situated, although there may be many 
slopes, ought never to remain uncultivated ; it is profitable, provided 
the ground is moderately well laid out. 

42. Where there are many large trees, the ground is frequently 
too rich ; it is better to select ground in the vicinity ; if this cannot 
be, the trees must be cut down and the ground planted ; one tree or 
so may be allowed to remain as shelter for the work people, but on 
no account to overshadow the tea plants, for they succeed best in 
the free and open air. 

43. Heavy forest lands can be by degrees commenced u])on, by mak- 
ing first gagas ; next into tipars, finally into tea gardens. This takes 
sometime to effect, but the expence is trifling, and the land loses 
that superfluous richness which is unfavorable for the growth of tea. 

44. Stones lying abo\it the surface arc allowed to remain for the 
gallangs. 

45. Plains of any extent are always more or less hot; tljey lose 
earth by rain ; such places therefore must be divided into pittaks in 
the same manner as sawas, 

* This is not a regular Dutch measure, hut one in local use. 

2 B 
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46. pWlien sawas are to be made i;ito tea plantations, the level of 
the pittahs must be gently sloped, that the water may not remain 
long on them. 

47. The situation of each district must be determined upon for the 
culture of the tea ; but it must be especially ascertained, whether the 
means tliere exist, whereby the washing away of the surface earth 
can be guarded against. 

48. The principal requisites are, that the land can be divided into 
pittahs the same as sawas, and further that gallangs may be made of 
trees, stones, grasses, weeds, sods of earth, &c. 

49. In selecting the localities, attention must be paid to the situa- 
tion or aspect ; the planter should sur\’ey the country from all sides, 
as well with reference to the planting out, as the washing away of 
the earth ; also with reference to the direction in which the work 
may progress, and above all, whether rice, bamboos, wood for charcoal, 
planks for making boxes, &c. are procurable. 

50. He must, at the same time observe, whether the plantation 
can be made to lie in a direction north and south, whereabout the 
factories may be placed, and if there is water at hand to carry them on. 

5 1 . Immediately after the choice of land has been made, a piece of 
nursery ground should be laid out, containing about forty or fifty 
hipoehs of about three-quarters to a foot high, planted four feet 
square, so that afterwards, as the work is to be divided, this may be 
available as a stand by when the shrubs begin to bud. At the same 
timfe the head mandoor must be ready to commence business. 

Chapter IV. 

On Hit cultivation. 

52. An ordinary pl(Datation ought to consist of about one million 
tea plants, divided into ten principal divisions, called gardens ; and 
each garden split into .subdivisions, called ; the shrubs should 
be planted out about four feet square ; and thus there should be for 
each garden, including the paths, twenty- tour houwsy and for the ten 
gardens together, being for the whole plantation, a cultivation of 240 
houws.^ 

53. A plantation can be finished in five years, and even in ten, but 
it is better that it should take place in two ; therefore 1 20 bouws 
should be cultivated in the same time. 
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54. The cultivating commences by ploughing, so that the ground 
may be allowed to freshen, and the weeds, together with their roots 
and seeds, be entirely destroyed. 

55. Although the Natives cultivate the lands, the ploughing must 
take place under an experienced Superintendent. 

55. Three ploughings must take place, and between the 3rd 
ploughing and the time of planting, rain should fall, so that the 
ground may become somewhat set again, for planting in soft soil 
is very unprofitable ; three months should be allowed to elapse from 
the 1st to 3rd ploughing, two between the 2nd and 3rd, and one 
from the 3rd until the plants are put into the ground, making 
together six months. 

57. It is necessary to commence ploughing in the month of May, 
though somewhat better in April ; the earth is at that time still a 
little moist, easier to break up, and weeds rot quicker : ploughing 
later, or in the more rainy months, is very injurious ; for then the 
finest particles of earth are apt to be washed away. The ploughiug, 
however, should be so regulated, that thc^ planting can always 
take place in November. 

58. In high rich lands, where within three mouths the weeds grow 
up rapidly, both ploughing and planting must all be finished in four 
months ; six mouths arc here taken as a foundation to go upon. 

59. It is here understood that a plantation often gardens is laid 
down in two years ; that is to say, 120 bouios are cultivated. Each 
ploughing must be finished in one month, that is, four bouws each 
day. It is also supposed that there is allang-allang^ which must be 
first habat, and in cither case the harrow must be afterwards used. 
Thus there will be required for four bouws day, as follows : — 

1st ploughing 125 men, far atlang-allangy if there is any. 

Ditto ditto 80 ploughs, 80 span (pair) of Buffaloes, and 80 
drivers. 

2nd ditto 00 ploughs, 60 span Buffaloes and 60 drivers. 

3rd ditto 40 „ 40 „ » and 40 „ 

Ditto ditto further 125 men to harrow and clean the land. This 
is taken upon a very liberal scale. 

60. Each ploughing must be finished off in four weeks ; if it is 
allowed to last longer, much mischief takes place. If thus the 
means are wanting for 120 bouws, then there must be only forty- 
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eight oj* scveiity-two houws, that is for two or three gardens ploughed 
up at once. 

(i 1 . Loose lauds require only to be ploughed about ten to twelve 
inches deep ; that which is harder from twelve to fourteen, allang- 
allang lands sometimes still deeper. The earth should not be made 
tine, but be allowed to remain in small pieces ; therefore, when 
turned up to the depth of ten inches, the plough should go to the 
depth of five inches the first time, eight inches the second, and the 
third time to the depth of ten inches. 

02. Such as have the opportunity, should give the preference to 
digging the lands, instead of ploughing them. Sixty-two men can 
dig one homo, that is eight men to each rod : 2 18 men are therefore 
daily required for four bouws : the expences are somewhat less, or 
at most, come equal to that of ploughing. 

63. The ground-work of all business, must be task-work, and 
teacliing, — the same thus with ploughing. Every day the four homes 
which are to be jdoughed the following day must be marked out by 
long bamboos, and whenever the ground is not laid out immediately, 
this must* be done by adjirs at once on every houw, on account of 
the direction the furrows must lie in, the drivers must be able to see 
daily the direction the ploughs must take ; and the direction in 
which the furrows run must be decided upon by guess-work with as 
much accuracy as possible. 

64. In ploughing or 'patjollen, — whether it be in high land — or 
plain, — the ground must be always turned up obliquely so that tin? 
furrows do not run in a dire(?tion up and down. 

65. The deeper the ploughing goes, the closer the furrows ought 
to be; for instance, i|pen inches deep, they should be twelve or 
fourteen inches apart. If twelve inches deep, they should be ten or 
twelve inches apart. 

66. When the whole of the ploughing and patjollen is finished, the 
harrow must be used, and the ground made clean and even by the 
hand or with the rake ; the weather at such time must not be too 
dry nor too wet ; for the earth should be allowed to remain cmmhlg. 
For this purpose October is the best month. 

67. Planting without cultivating, is in the end very injurious ; if 
any proof of it is wanted, let certain holes be made one to two feet 
broad, and one to one and a ejuarter feet deep ; then the earth which 
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was uj)permost is kept separate, from that which was below, care 
is taken, that after planting the upper earth is again placed above : 
still after a lapse of some years, great loss will be experienced from 
this })ractice particularly, in well regulated plantations. 

(To he Continued,) 


Hints for the cultivation of Begonias, 

Begonias may be divided into sub-shrubby^ herbaceous^ and 
tuberous-rooted species. 

Siih-shruhhy ^ or those with permanent fleshy steins^ may be 
propagated by cutting of the stems, or by seeds, which latter 
arc produced freely. 

Cuttings will root readily in almost any situation ; they 
should be covered with a bell glass, and attentively watered. 
Any sandy soil will be suitable for rooting the cuttings in ; 
drainage being particularly attended to. When the cuttings 
are rooted they require liberal treatment, i. e. they must have 
plenty of pot-room and copious supplies of water, not a con- 
stant remove from one small pot to another, only a little 
larger, but a remove that will give the roots space to play : 
they must be perfectly drained, and the soil ‘should have in- 
termixed with it lumps of porous material, such as charcoal 
or broken bricks. Vegetable soil is what this plant chiefly 
delights in. 

Herbaceous species may be multiplied by division of the 
plant and by seeds : occasionally new shoots force themselves 
through the soil, which, if separated from the plant, must be 
treated with care ; sliould they have small roots attached to 
them they must be well shaded ; if without roots, they must 
be treated as cuttings. In other respects this species may 
be treated as the former one. 

The tuberous-rooted species require precTisely the treatment 
of tuberous and bulbous-rooted plants. 
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After the flowering season, water should be gradually with- 
held, in order to allow of time for natural rest. 

When fresh planted out, the roots should be placed in rather 
a dry soil ; the same kind may however be used as previously 
recommended, — water being given only as the plant manifests 
signs of growth. When necessary, re-pot the plants, taking 
care that they have plenty of room, and see that good drainage 
is given. 

Of the more hardy kinds little need be said, as they re- 
quire the same treatment as the shrubby species, with the 
exception of less care being necessary. 

Some of the species produce seed which should be sown 
as soon as ripe, scattering them thinly over the surface of a 
light soil, covering them slightly with earth or sand. 

Several of the kinds produce small bulbs in the axils of the 
principal stem leaves, which, upon maturity, must be treated 
in the same manner as seeds. 

As yefiiothing has been done towards hybridising the Be- 
gonia ; but in this country, where so many and such good 
opportunities oflFer, I see no reason why those possessed 
of collections of this beautiful plant should not be successful 
in raising new varieties, if only the experiment were tried. 

I may add, that I am greatly indebted for the few hints given 
in this note to an interesting paper entitled The Begonia, 
its varieties and culture,” which has appeared in a late num- 
ber of an English pe««dical.* — R. D. 

* The Horticultural Magazine, and the Gardener and Practical Florist 
for September, 1846 ; a work wliich contains several excellent papers from 
the pen of Glenny and other practical Horticulturists. 
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Observations on the products and resources of Dnrjeelimj. 
By R. H. Irvine, M. D. 

To James IFume, Esq., Secretary to the Agricultural and Horticultural 
Society : Calcutta. 

Dear Sir, — Perhaps the few following ohservations on 
the products and resources of Daijecling may not be unaccep- 
table, I therefore with great deference venture to lay them 
before you. « 

The little I have to say not only concerns these beautiful 
hills covered with the most splendid forest, but also has rela- 
tion to the vast flat country about Titalya at the foot of the 
hills, along the margin of the navigable Mahanunda river. 

1 st. In relation to the Himalaya hills, near Daijceling, the 
forests are of a variety, vastuess, and eAent incalculabk, and 
in any other country but India, so backw^ as it at present 
is in art and science, and the energy m carry Ijoth into 
efiect, would become a source of illimitable wealth. 
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T(t render such forests fully available^ an extensive explora- 
tion of them would be requisite ; and this again would have 
the great advantage of opening the surface, and allowing a 
proper examination of the mineralogy. The substratum of 
the whole of the' hills is of a primitive and metalliferous 
character, being chiefly hypogenic gneiss rock, of more or less 
perfect stratification, with superimposed alluvial deposits. I 
am myself convinced that these hills are not wanting in 
abundant veins of iron and lead ores ; and in great proba- 
bility both native gold and sulphuret of silver will ultimately 
be found, as throughout the adjacent elevated land of Thibet, 
gold dust is an abundant production of a similar stratifica- 
tion in the debris of the rivers from the higher elevations ; 
while Ethiop^s mineral or black sulphuret of mercury is also 
an abundant production. The sandy range forms the barrier 
to each region, and the formation being integrally the same, 
it is paradoxical to suppose that ores are only confined to 
the north-eastern aspect; the probability in fact being that 
the facility and abundance in which precious ores are found 
in Thibet, solely arises from the very bare face of the country, 
the surface being almost destitute of wood. Should exten- 
sive mines ever be worked here, a great advantage would be 
found in the remarkable disintegration of the gneiss rock, 
which could be worked with great ease and at a small expense ; 
and also in the abundant supply of water, wood and charcoal. 

In relation to rendering the forests productive, such eleva- 
tions as that of Darjeeling cannot at present be looked to ; as 
though the inclined road up is excellent for travellers and 
ponies, it is not broad enough to admit of large timbers being 
carried down, nor without mechanical appliances co\dd they be 
conveyed down the declivities ; while, even if conveyed, their 
rough progress musAiecessarily ruin the road. 

For the tran^flprt of valuable timbers a great deal may 
doubtlessly be uiRmately done; and when we consider the 
wonderful way in which the almost inaccessible pine forests 
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of Mount Pilatre in Switzerland were rendered a source of 
great profit^ we may well say in such matters — nil est des- 
perandum. 

The ranges of hills here have very steep slopes^ and though 
it may never be worth while, it is nevertheless quite possible 
to form wooden spouts or shoots as on Mount Pilatre, from 
any particular ridge to the valley below, and thus on by a series 
to the rivers or plains. 

But it is to the numerous small and large streams pene- 
trating by the vallics far into these hills that a source of car- 
riage for heavy timbers is to be looked for. 

Especially the great Runjeet river, that flows at a distance 
of eight miles from Darjeeling, about 3,000 feet lower down ; 
which, though flowing with impetuosity, is still very deep, and 
has few projecting rocks, and would easily float down the 
very h(»aviest timbers, presenting less obstacles to timber- 
floats than many of the rapids on the St. Lawrence and other 
rivers in Canada and New Brunswick. The greatest difficulty 
would be the obtaining sufficient skilful wood or raftsmen to 
pole the timbers down. The Runjeet, after a course of a few 
miles, joins the Teesta, where the latter is deep and rapid, 
and down which the timbers could be floated with speed and 
facility by the Purnabubah to the Mahanunda, and thence 
by the Ganges and Jellingy rivers to Calcutta, or else down 
the Teesta and Antri to the Ganges, and by the interosculat- 
ing streams to Dacca, where wood is in great demand and 
high priced. 

Neither the great Runjeet nor the Upper Teesta have as 
yet been regularly explored, though their banks have been 
examined. That these rivers possess sufficient water is un- 
doubted. I would myself, if any such project was likely to 
be entertained, proceed down both rivals. Than to proceed 
down nothing can be more easy, especiaUjU^ me as I have 
had ample experience and skill in boat ^Biding and river 
navigation. For a preliminary examination however, I would 
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proceed down on a float ot inflated bullock skins formed into 
a raft^ such as those on which the sick were sent down from 
Jellalabad to Attock on theCaubul river; the materials being 
easily available^ and the expense small. Such an examination 
would at once decide as to whether timbers could be floated 
down. 

Wood exists in inexhaustible quantities, of the most enor- 
mous size (30 feet circumference being common), in vast 
variety and of the greatest strength. 

The higher these hills the greater is the amount of constant 
heavy rains of course, and the soil being a light loam and 
often sandy, the roots of the trees are long saturated with 
moisture, hence the timber at high elevations in these hills is 
not of a more hard concentrated character than that of inferior 
heights, contrary to common experience, and doubtless de- 
pendent upon the too rapid deposit of alburnum. 

On the above account, the timber of the higher elevations 
is liable^ as at present cut, to a species of dry rot from the 
penetration, into the albuminous parts, of an insect, a species 
of wood weevil ; this destruction is however very slow, and 
only in exposed situations. Under cover, the Darjeeling 
woods arc seldom liable to destruction by insects. 

But, independent of excessive moisture while growing, this 
destruction of the woods of the higher elevations is maiidy 
o^ving to the indiscriminate way in which woods are cut 
do\vn, not the slightest attention being paid to the state of 
the sap, the season of the year, and what, in relation to 
timber is most essential, the state of the sollunar influence 
as to the periodical ascent or descent of the sap, and de- 
position of alburnum. The bark of none of the trees are 
ringed to kill them some time beforehand ; but each tree 
is indiscriminately (?ut down, in flower or fruit, at once 
without any pre]^||tion. 

From this it nlRanifest, that the greatest improvement in 
the timber, under proper direction, must take place. 
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I myself think that it .is rather a remarkable fact, that 
hitherto in Calcutta and in the country generally, only three 
species of wood of a really superior kind have been in 
common use ; the Tectona grandis or teak, the Shorea robusta 
or sal, and the Dalbergia seesoo or seesoom, all no doubt 
excellent woods ; but far from being the only excellent 
timber trees in India. These doubtless owe much of their 
character to the facility with which they are worked by the 
Indian carpenters ; while there remain unused here very 
many splendid woods of a rather stubborn tough character, 
that would easily yield to European tools, and would be 
highly valuable in ship building, engine constructing, as well 
as for ornamental work. 

The finest sal timber supplied for the last few years lias 
been from the Momng forests ; finer wood could not be 
procured ; but, it is an undoubted fact, that those Morung 
sal forests are nearly exhausted and soon will become ([uite 
so ; the same remarks apply more stringently to the seesoom 
timber from the same forests. 

It is quite evident, that in a few years recourse, for even 
tlie supply of Calcutta alone, must be had elsewhere. 

It is certainly no exaggeration to say that the forests of 
Darjeeling and adjacent hills, of the growth of centuries, and 
of the superficies of thousands of square miles, must be by 
man quite inexhaustible. 

At present, and probably for many years to come, it is clear 
that any large supply of timber from these hills at a moderate 
rate, can only be by the channel of the Runjeet river to the 
Teesta. 

All along the Runjeet, however, and also all the upper 
portion of the Teesta, the most prodigious forests are con-> 
thiued. 

The variety of timber is immense, embracing some of the 
most valuable cabinet woods. 



18(5 


Resources and products of Darjeeling. 


Of the most splendid oak^ there are at hand eleven of the 
most excellent kind : 

Quercus fenestrata, 

Qiicrcus lamellata, 

Quercus depressa, 

Quercus glomerata^ 

Quercus scmiserrata^ All trees upwards of 100 feet 
Quercus muricata, 'high, and often six feet diameter 
Quercus incana, in the bole. 

Quercus lancifolia, 

Quercus luppacea^ 

Quercus liicida, 

Quercus turbinata, 

besides several splendid kinds that I believe to be new species 
entirely. 

Of cabinet woods I shall only allude to the — 

Swietenia chloroxylon (or satin wood), 

Juglans regia, or walnut (finely veined), 

Castanea indica (or chestnut). 

In these bills, varying so greatly from the lowest to the very 
highest elevations, I think I have every reason to believe that 
the most valuable gums, gum-resins, resins, dye-woods, and 
lichens will ultimately be discovered. 

I myself deeply regret that want of means prevents any 
speculation in these matters on my part; especially that 
I do not even possess the means to make preliminary ex- 
periments. 

Could I obtain the permission of Government, I should be 
rejoiced during my residence here, to undertake experimental 
employment, and make all requisite enquiries under the 
auspices of the Agri-Horticultural Society. Merely prelimi- 
nary experiments would not be very expensive. The return 
.would be rapid for the outlay. Timbers of the finest kinds 
fitted fon the transverse beams or keels of the largest ships 
are procurable. Supposing the proper measure sent up, the 
timbers coutd be ciP here to within one inch of the proper 
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scantlings to allow for subsequerit shrinking, and then floated 
down. 

Kyanization of wood in these regions could only be effect- 
ed for timber to be conveyed by land carriage, as if sent by 
water the protective effect would of cemrse be deteriorated. 
Other protective preparations not injured by water conveyance 
are however easily available here, as creosote, which might be 
abundantly prepared. 

For other common purposes, the very finest seasoned 
woods, cut to the right form to nearly the proper scantling, 
being square, would pack closely, and might be conveyed 
in a dry state to Calcutta in light boats, purposely built on 
the Teesta. 

2nd. It is worthy of consideration, that hitherto the chief 
trade between Thibet and India has been between Tashoo 
Shudon ill Bootan and Rungpoor : from Lassa chiefly, and has 
been of no great consequence. The distance of Lassa from 
Darjeeling is twenty-five days^ journey at the most favorable 
season ; and already there is a considerable resort of petty 
merchants, and their number I understand has been annually 
upon the increase. This place is in fact by far the nearest 
British Territory to Thibet, and of easy access from Novem- 
ber to May. A profitable trade might be established in the 
finest musk, gold-dust, cinnabar, copper, and furs for China, 
in exchange for common dark-colored woollen cloths, small 
string pearls, indigo, and died cotton thread for weaving. 

3rd. The greater portion of the arts in England are de- 
pendent upon chemical manufactories called ^ Secret work,^ 
for various supplies absolutely essential to the different pro- 
cesses conducted ; I need only instance sulphuric acid, nitric 
and muriatic acids, chloride of lime, soda, chromic salts, fer-» 
rf>-purpiate of potash. Hitherto in India no such work has 
been established, the climate throughout the plains being 
very inimical to all chemical processes ^ far as the manufac- 
turers arc concerned. At first the demand for such chemical 
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compounds would probably be small; but, if once placed 
on hand and easily procurable at a moderate rate, the ad- 
vantage of their application must soon become manifest. 
Materials are abundant, only manufacturers have to be made, 
and luckily in India," the natives arc exceedingly docile. In 
this climate, under scientific superintendence, a chemical 
manufactory could no doubt be successfully established for 
the preparation of acids, soda from common salt, oil colors, 
and metallic drugs. Soda once obtained in purity and abund- 
ance at a cheap rate, glass of good quality might be manu- 
factured, as well as good soap, both great desiderata in India. 
The only soda now procurable is the impure ‘ sajee kharf 
coming all the way from Scinde, and is used in making the 
common glass ^ choories* for women^s arms, as well as in 
dyeing. Soda could also of course be prepared by the decom- 
position of sulphate of soda, an abundant product in some 
parts of India. The facility of water communication from 
Titalya \o Calcutta would be also much in favor of the esta- 
blishment of such a manufactory. 

Many other articles now in demand, and that would, if 
procurable, become in much greater request, might be pre- 
pared. The destructive distillation of oak and other woods 
would yield pyrolignous acid, which purified, would not only 
be used in Calcutta for preserving meat and pickles for 
sea voyages, but as ^ sufaid sirkaf would sell largely to the 
natives. The same process would yield excellent tar; and 
continued on a finer scale, abundant creosote might be pro- 
cured to be employed for the protection of wood for ship- 
building and other purposes. The remaining product, char- 
coal, would be valuable for smelting iron ores ; and supposing 
•lead ores once obtained and the metal reduced, then the acetic 
acid would make excellent white lead ; while minium or red 
lead would also be an object. Such a cheap and humble 
branch once’establisfied would probably lead to further rami- 
fications. 
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4th. From Darjeeling itself, only valuable articles •would 
at present pay, on account of the carriage down the hills being 
rather expensive. These remarks have not however sole^ 
reference to Darjeeling ; and from Titalya especially, there is 
excellent water and land carriage. 

5th. I have now to mention one article that I consider of 
really great importance, and that is 

Valonia. 

This you arc aware is a natural production largely employed 
in tanning the finest kinds of leather, and is at present a very 
valuable import into England ; is in great demand, and would 
be very much more extensively used if procurable. 

Tlie tanners of England will always employ a new material 
by which a manifest positive advantage is gained, even at a 
very considerable outlay, looking to the ultimate return. The 
tanners’ object being of course to render their produce rapidly 
saleable, and in greater request by the consumers of leather. 

On the other hand, the consumers of leather arc well aware 
that those skins tanned most gradually are decidedly the 
best ; and they look to what is called the ^ bloom’ on the 
Ictither as the test of this more gradual process ; this ^ bloom’ 
is a buff-colored deposit ; being in fact a compound of ellagic 
acid with gelatine, and is only deposited after the skins have 
embibed tannin to saturation, and is therefore justly consi- 
dered a certain test of the goodness of the leather. So strong 
is this prejudice that leather of even the most excellent 
quality, but of a red color, and destitute of this bloom, will 
not find a sale. 

Tanners are therefore always desirous of employing a sub- 
stance that is certain to deposit this ^ bloom’ upon the skins. 

It is probable, that a proportion of gall-nuts mixSd with 
the oak bark commonly used, would produce the desired 
effect ; but considering the large bulk of materials employed 
would be far too expensive. 

2 u 
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It is on account of the certainty of depositiniy the above 
bloom that valonia has become so great a desideratum amongst 
tanners in England. 

Valonia is a Turkish word, being the name for tlu' cup or 
husk of the acorn of the Cluercus oegilops, growing in great 
abundance on the hill country east of Smyrna. Valonia, bota- 
nically speaking, is the calyx of the fruit of that oak, and 
is formed of a number of imbricated scales elongated ; and 
when the acorn is removed forms a cup of about one and a 
half inch diameter, including the scales. 

I would desire particularly to impress the fact, that the 
large acorn capsule called valonia, does not possess the ex- 
cellent tanning property par excellence ; but, that the c\ip 
or capsules of almost every species of oak abound in the 
finest tannin and gallic acid ; and that valonia capsules, first 
used by the Turks, are chiefly valued as an export on account 
of their size ; their largeness rendering them a very tangible 
product, easily collected. For instance, the expense of clear- 
ing and collecting the small English acorns would never pay ; 
the cups alone being valuable; the fruit containing neither 
tannin nor gallic acid. 

About seven thousand five hundred tons of these acorn 
cups are imported into England yearly from Smyrna and the 
Morea, and sold to tanners and dyers. The cups arc gathered 
and dried, and then conveyed on mules to Smyrna, where 
they are stored in warehouses for several months, in heaps of 
from three to five feet in thickness. During this time the 
cups undergo an incipient fermentation, and as they dry, the 
long spreading scales, which at first completely confined the 
acorn, become contracted, and allow the acorn to fall out of 
the cup. When dry, the whole is picked over, to separate 
the dahiaged black cups, and all the acorns which contain 
no tannin. The cups on the surface of the stratum always 
become damaged during the process. Including the scales, 
the average diameter is less than two inches. 
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Valoniti^ when good, is of a bright color, thick and full 
grown* When exposed to heavy rain it becomes greatly de- 
prived of its tannin and gallic acid. It becomes also black 
in color. 

The price of valonia in the London market is from 10/. to 
21/. per ton. 

About* two pounds of valonia on the average, are rccpiired 
for the production of one pound of leather. Leather pro- 
duced by means of valonia is said to be harder and less 
permeable to water than that made with oak bark, and so 
heavy as to constitute the cheapest of all tanning materials \ 
besides the absolutely essential quality of speedily aftbrding 
the deposit of bloom. The tannin of valonia is different 
from that of nut-galls, as that affords no pyrogallic acid or 
destructive distillation. A mixture of valonia and oak bark 
makes very excellent leather. 

Anotlier kind of valonia is also met with in the London 
markets. This is also a variety of acorn cups, and is called 
^cauiata.^ The size of the cups is about that of a cherry. 
The cainata^ bears a higher price, being in much demand 
by silk dyers, also because it contains more tannin. It is 
probably the fruit of a smidler species of oak. The acorn 
remains imbedded in the seeds. This kind sells, acorns and 
all, at 28/. per ton. 

I have only further to instance that in Venice the finest 
leather is tanned from the large cup of the common holm oak, 
the cup being more than an inch in diameter. 

I now beg to call the particular attention of the Society to 
the fact, that there are four oaks abundant in these forests, 
all of which yield aconi cups of a quality equal, if not supe- 
rior, to the finest kinds of valonia ; and two kinds ill size and 
substance wholly preferable. Of the specimens now sent, 
^you will be so good as to observe, that they have lain on the 
gToimd since last rains, and are hence in as bad a state as 
they can be. Still they are splendid specimens of valonia. 
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Thc}^ arc all the products? of very large trees. 

The finest and most massive and important of the kinds now 
sent is I believe entirely from a new species of oak^ an im- 
'mense tree, with wood so very hard as to render it neglected as 
timber by the mountaineers. The cups or calyces are agglo- 
merated together in threes, are massive, fleshy, and marked by 
concentric ridges that have exactly the feel and appearance 
of the rings at the base of an antilope^s horn. I therefore 
specify this as the Quercus corniformis. 

The second kind of valonia sent is the fruit of the Quercus 
hmellata. 

The third kind of valonia sent is the fruit of the Quercus 
depressa. 

The fourth kind of valonia sent is the fruit of the Quercus 
muricata. 

Of the calyces of these acorns forming valonia, I am confi- 
dent that the first season, by making proper advances, between 
two and three hundred tons might be collected. 

The whole would have to be collected from the trees when 
fully ripe, and then dried in the shade in sheds erected for 
the purpose. 

The erection of large store-houses for drying and keeping 
the valonia would be an easy work here, from the abundance 
of materials, and skill in cane- work of the people. 

Another great advantage here, would be that every moun- 
taineer possesses and uses his ^ ban^ or knife most dexter- 
ously, with which these people would speedily clear the acorn 
from the cups,-;-a very great desideratum. 

At the end of October the whole could be conveyed on 
bullocks to Titalya, and thence in boats by water to Calcutta. 

6th. I now beg to come to the subject of the preparation 
on a large scale of 

Pearlash. 

If this article would be marketable in England there can be 
no doubt of the perfect feasibility of preparing it on a very 
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large scale in this country, and l)f a most excellent cjuality. 
Of the manufacture of this substance I have myself had 
considerable experience while I resided at Hoshingabad. At 
that place I erected a small reverberatory furnace, and made a* 
considerable quantity of pearlash of a most superior quality ; 
the ash I employed was that of the stalks of the cotton plant. 

The desiderata for this manufacture are in the first place, 
water-carriage ; good casks for packing the material ; cheap 
labor ; and an apparatus, (of a very simple kind of iron eva- 
porating pots, to which I would add a reverberatory furnace, 
for conversion of the potash into pearlash,) of my own cons- 
truction and invention. 

Both at Titalya and at Siligorie, at the base of these hills, 
all the most favorable circumstances combine in the highest 
degree ; the supply of fuel is besides inexhaustible. Of green 
plants, the best adapted to yield potash, an immense abund- 
ance exists, instancing in the order of their value — ^Worm- 
wood, Fumitories, Ferns, Indian-corn stalks. 

The cultivation of the sunflower to burn, would probably 
yield the greatest profit, as the seeds would yield an excellent 
oil in great purity and abundance. 

7th. I now beg leave to call the attention of the Society to 
the subject of the preparation of an excellent starch for 
importation into England from common rice. 

The whole vast tract of country from the mouth of the 
Mahanunda to the base of the hills is one immense plain, of 
the most splendid soil, and an extent of uninterrupted culti- 
vation from one end to the other. The soil is of a nature 
capable of yielding almost any desired product ; but, owing 
to the facility of irrigation from the river floods, and chiefly, 
I imagine, owing to the indolence of the natives, the only 
crops that are raised throughout are rice and mustard, and 
some sugar-cane. The sugar-cane is of a most superior 
description, and an immense portion of the country is per- 
fectly well adapted to its cultivation. 
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Ill oonsc(iueiice of the immense quantity of rice produced, 
there is always a great surplus over what the cultivators can 
consume, and even with all the facilities of river navigation a 
great difficulty is found in exporting this surplus at even the 
lowest rates. 

The conversion of this abundant and very cheap product 
into an infinitely more valuable and less bulky article, at a 
most nioderfite expense, and that would be certain to find a 
ready sale in England^ does seem to me to be an admirable 
speculation. 

Rice, the material required for the manufacture of the 
starch, is often sold in the husk at Titalya at six maunds, of 
forty seers each, per rupee. At that place a maniifactory 
could be established at a cheap rate and on a verj'^ large scale. 
There is most excellent water communication. Wood to 
make casks for packing the starch is cheap and abundant. 
Fuel is very plentiful. Labor is very cheap. 

Starch is used in England, in immense quantities, not only 
for domestic purposes but in the silk, cotton, and cloth 
printing manufactures. The amount consumed in great 
Britain is very great. The starches are those of wheat, rice, 
potatoe, arrow-root. East Indian arrow-root, sago, capava 
and tapioca, Indian-corn, salep. Tons les mois. And all 
these are not sufficient to supply a sufficient amount of a 
cheap kind for manufacturing purposes, especially since the 
extensive use in cloth printing of British gum made from 
starch. 

Ultimately it is very probable that the formation of starch 
prepared from rice might be received and approved of as a 
superior and nutritious article of dif^t. 

The object I at present point out is however only that of 
supplying large quantities of pure rice starch to the silk and 
cotton cloth manufacturers and dyers at home, either to be 
used plainly or for conversion into British gum for cloth 
printing. 
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How profitably rice may be dmployed for the formation 
of starch is shewn by the fact that the careful analysis of 
Sir H. Davy proved that the very best Middlesex wheat con- 
tains 75 per cent, of starch ; while rice contains 86 per cent.’ 
of that substance. 

The separation of the starch from the gluten of rice^ is best 
effected by the addition of a weak solution of an alkali ; pearl- 
ash will do very well ; by which the gluten is dissolved, and 
the starcli left unacted on. By this pr^'cess not only may 
a larger (piantity of excellent starch be obtained than by the 
common fermenting process from the same amount of grain, 
but the time re(|uired for production is materially shortened, 
and the ley product or gluten may be made available for other 
purposes. 

Before pearlash is used it must be rendered caustic by 
time. Each gallon of water used recpiires only 2(X) grains of 
caustic potash or soda. If stronger, the alkaline licpiid would 
dissolve the starch as well as the gluten. To every fifty 
gallons of the alkaline licpiid, 100 pounds of rice .are added, 
and allowed to macerate twenty-four hours. The vessels 
for this digestion may be of wood, stone-ware, tinned-iron, or 
tinned-copper. 

When the rice has digested the proper time, the alkaline 
solution of gluten is drawn off into a wooden vessel by means 
of a tinned syphon or a tinned top fitted to the bottom of 
the vessel. The residuaiy rice is then washed by the addi- 
tion of a large quantity of cold water, which is drawn off and 
the rice set to drain on sieves. 

When the rice is completely drained, it is reduced to flour 
by grinding with rollers or millstones, and after being sifted, 
is dig^ted a second time in an alkaline ley of the same . 
strengm as before, in the proportion of one hundred pounds 
of flour to one hundred gallons of ley. To this mixture is 
added any deposit which may have been formed m the water 
in which the rice was washed. The flour is repeatedly 
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agitated during twenty-four hours, and then allowed to de- 
posit for about seventy hours. The deposit consists of two 
layers, the lowest of which is the fibrous matter of the grain 
with a little starch ; the uppermost is pure starch. The 
supernatant solution contains the whole gluten. 

When the starch is completely deposited the liquor is 
decanted, and the deposit is ablated with a large quantity of 
cold water. On standing for about one hour the fibrous 
matter, which is deposited much quicker than tlie starch, 
falls to the bottom, leaving the starch suspended in the 
liquor. The latter is then drawn off, and passed through 
a fine sieve, and received in a wooden cistern, and allowed to 
settle, when the fluid is decanted, and the starch dried and 
drained. 

Such is the process for preparing starch of the first quality 
from rice. Other cheaper methods also exist. 

The easy subsequent process of the conversion of the 
starch into dextrine or British gum, might be an object of 
great consideration. 

In 1833, the quantity of starch, on which duty was levied, 
was eight million pounds. The duty was and is heavy, the 
object being to prevent the conversion of articles of food for 
man into a substance not consumed as food. This objection 
would be wholly obviated by preparing starch in India where 
rice is a superabundant product. 

The probable gain on making rice starch would appear to 
be really very great. 

Prime cost of rice, six maunds per rupee. 

Loss in manufacture, one and a half maunds. 

Expense of manufacture per six maunds of rice, one rupee, 
Casks, packing, and boating to Calcutta, six ruj^^s. 
Produce of good starch from the above ; 86 per cent, would 
yield about 198 seers. Taking this at the low price of 21. per 
maund in ‘'England, exclusive of duty, the amount would 
]^£8: 19:0. 
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Outlay on six maunds of materials^ at two per rupee^ would 
be sixteen shillings. 

Thus the outlay would be to the profit as 16 to 19. 

The whole expense of buildings and what apparatus would 
be required, would be by no means great. 

8th. I now beg to draw your attention to the ^ chinxf or 
sugar from Titalya. It is of a granulated kind, and is of a 
very superior description, and is deliverable at Darjeeling 
by retail at nine rupees per maund of forty seers. By whole- 
sale at Titalya the price would probably be from six and a 
half to seven rupees per maund. 

From the inspection of this small specimen it will be 
manifest what a splendid sugar country the whole alluvial 
soil at tile bottom of the hills must be. ^ 

In fact there is every desideratum ; the finest sugar-canes, 
splendid soil, abundant fuel^ cheap water-carriage, and very 
cheap labor. 

[The various specimens alluded to in the above communication have not 
yet reached the Society.] 


Report of Proceedings from October 1845, to September 1846, 
of the Government Cotton Planter at Dacca. 

[Communicated by the Government of Bengal.] 

To thn Honorary Secretary to the Agricultural and Horticultural Society. 

Revenue . Sir, — I am directed to forward, for the Society’s use, a 
copy of Mr. Price’s reports from October 1845 to September last. 

2. The Deputy Governor will he happy to receive the opinion of 
the Society on the accompanying six samples of cotton, received with 
Mr. Price’s last communication.* I have, &c. 

rort William : Ckcil Beadon, 

ISt/i November, 1846. Undersecretary to the Govt, of Bengal. 

* Tlieso samples were referred to a Member of the Cotton Committee, who 
has obligingly given the following opinion on them : — 

« No. 1. Phoolbariah, Bourbon The best stapled sample of the lot, and 

with some native in it ; s'tained. 
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Yo J. Dunbar, Esq., Commissioner of Dacca Division. 

Sir, — I have the honor to submit to you for the information 
of riis Ilonor the Deputy Governor of Bengal, the monthly Report 
of my proceedings for the month of October 1845. 

The early part of this month having proved favorable for the 
young cotton plants tliat had suffered from the heavy rains of last 
month, I have pleasure in stating, that they have, in a great measure, 
recovered and are looking healthy. 

The American seed planted in June, is now about three feet high, 
and bearing cotton lightly, but a great part of the forms and bowls 
have been beaten out of the plants by the heavy gale of wind we 
had on the 30th instant ; tliis 1 am in hopes will be more beneficial 
than injurious to the plant, as they had been much checked in their 
growth by commencing to bear before they had got to a proper size. 

I have only been able to plant about eight begahs in cotton this 
month, which is much less than I had intended doing, this being 
considered the best month in the year for planting cotton seed in this 
district ; ’but the sickliness of the season among the coolies employed 
on the farm, and the difficulty of getting ploughs in this neighbour- 
hood (on account of the greater part of the ryots being Hindoos), 
to assist in the cultivation, prevented our being able to plant the ' 
quantity I had intended. 

Early in this month I proceeded to Dacca to make arraiigcrnciits 

for the ryottce cotton cidtivation, and from thence proceeded to the 

No, 2. Rungpore, Mexican seed — Stained, leafy, nibby ; short stapled 
for its class. 

“No.*\. Government farm, American seedr^ — Short stapled for this class, 
and seems to have been frayed a good deal in the process of cleaning ; dull 
in color, free from seed. 

“ No. 4. Dacca Short stapled, slightly stained, free from seed. 

“ No, 5, Tipperah — Good color and clean, but short stapled, woody, dry 
and tender. 

No. 6. Assam — Very short in staple and tender ; free from seed and 
clean. 

Samples 4 to 6 and 2 appear as if they had been allowed to remain on the 
plant in the heat of the sun long after the pod had fully opened, by wliicli 
the cotton dried up and injured ; and this is a frequent fault with b^st 
India cottons. Some of these samples are equal to well cluirka>cleancd 
liaroach cottons. 
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clifFerciit localities which I thought* most advisable to try it in ; 
and I liave pleasure in stating that in a great measure, through the 
kind assistance of Messrs. Wise and Glass, I have been enabled to 
get nearly as many begahs taken as I could spare seed for.* 
J. Wheler, Esq., Collector, having previously kindly offered to get 
ten begahs planted at Noacolly and ten at Chittagong, which offer 
I observe by a letter I have had the honor of receiving from him, 
that Henry Ricketts, Esq., Commissioner of Chittagong, had kindly 
offered to put in execution. 

November 184.5. — The unusual quantity of sickness, that has been 
experienced in this neighbourhood, particularly among the laborers on 
the farm for sometime, prevented my being able to do much in the 
early part of this month ; but the health of the district having much 
improved since the 10th instant, I have been busily engaged in 
cleaning part of the cotton field, and also in planting all I could got 
prepared ; the first planted part of which is vegetating well, and 
although the sun during the day is very strong, I am in hopes that 
the latter planted part of it will also do well, on account of the heavy 
dews we have in the night time at present. 

The early planted cotton seed on the farm, and in fact all planted 
from the 1st of June up to the 30th of September, is now scarce- 
ly growing, although healthy enough in appearance, (this was 
the same case with the small patch I planted at Foolbarriah, in 
December 1 843, and continued in that state until about March, from 
which time its growth was very rapid, and in May was in full flower, 
but the severe gale that took place on the 22nd and 23rd of that 
mouth, prevented it from progressing as it otherwise would have 
done, having suffered much from it ; but in September it was quite 
recovered and in full bearing, since which time it has continued to 
bear, with the exception of two or three short intervals, of about 
three weeks at each time.) It appears to me at present, that the cot- 
ton on the farm will take the same length of time before bearing, and 
1 ;un in hopes will bear in the same proportion, if so, it will soon 
repay the few months longer it takes before bearing in this* country 
than it does in America, and particularly so when wc take into con- 
sideration, that it is a triennial plant here, not an annual, as in the 
United States. 
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Deaeniber , — Several of tbe coolies on tlie fann have been engag- 
ed all this month in clearing and moulding the young cotton plants, 
and others in preparing land for seed, and in planting some. The 
plant generally continues to look healthy, although the nights 
and mornings during this month have been very cold, and con- 
sequently checked it in its growth very much, indeed so much, 
that it is now nearly at a stand still, nor do I expect that its growth 
will be rapid again until the weather becomes warmer, and it has 
had some rain, this of course we cannot expect for a month or two ; 
but I have much pleasure in being enabled to state, that its appear- 
ance is altogether very favorable, and tliat not particularly of any 
one month’s planting, but generally I have planted more or loss in 
every month from 1st of June up to the present date, (which I have 
had the honor of before stating in one of ray former reports was my 
intention to do,) and which 1 still purpose doing up to the month oi' 
June, by which time I will have all the land on the farm, suited for 
cotton, cultivated, of which there are only a few begahs that are 
not so. 

I regret that I am only partially able to report favorably of the 
ryottee cultivation, there being only three places out of eleven, that 
I have cotton seed planted that way in this district, that look favor- 
able. The seed vegetated well at some of the other places, but has 
suffered greatly from a small grey grub that has destroyed a great 
deal of it, and on the remaining places 1 found on examination that 
the seed had been planted so deep that it had not been able to force 
its way to the surface, and had consequently rotted. I hope by the 
time we have had rain to be able to supply those places with fresh 
seed and have the cultivation renewed on them. 

I have not yet had the honor of receiving any information from 
H. Ricketts, Esq., Commissioner of Chittagong, or J. Wheler, Esq., 
Collector of Dacca, respecting the cotton cultivation at Cliittagong 
and Noacolly, consequently I have it not in my power to state what 
the prospects are in that district. 

Thii^ farm has been very much infested for the last three months 
with leopards and wild hogs ; the latter are most destnu tive to cotton 
cultivation^ and root it up and make use of it as food wherever they 
find it, being particularly partial to the seed, and from the great 
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quantity of jungle in this neighboiirhood^ I find it is iraspossible 
without elephants to destroy them. I therefore hope that Gk)veni- 
ment will sanction one or two being sent from Dacca to the farm^ 
and particularly so, as it will not be any additional expense to* 
Government, but in fact the contrary, as there is plenty of feeding 
for them in this district. 

January 1846. — Several of the coolies on the farm were employed 
up to the 15th instant in preparing land and planting some with 
cotton seed, and the remaining coolies in finishing, cleaning, and 
moulding the ymmg cotton plants ; the remainder of the month they 
have been principally engaged in ditching, much of which will be re- 
quired so as to prepare the low lands on the farm for the wet 
season. 

I did not visit the ryottee cultivation this month, as I did not 
consider it advisable to replant the lands that had not succeeded 
in the first planting; and on account of the want of moisture in 
the land, and the length of time seed takes to vegetate in cold 
weather, I thought it better to defer doing so until the month of 
March, when we may hope to have some showers of rain and warmer 
nights. 

February , — Not having considered it advisable to plant any seed 
in this month on the farm on account of the seed planted in the 
early part of last month not having vegetated, — ^partly I think from 
the age of the seed, (having been a considerable lime in our posses- 
sion,) as also from the want of moisture in the land, — ^the coolies 
have been therefore engaged all this month in ditching the low 
lands on the farm so as to enable them to be cultivated in the 
rainy season. 

I regret to inform you that all the young cotton planted since 
the 1st of October, has suffered very much from the same cater- 
pillar that 1 before stated had destroyed a great part of the ryottee 
cultivation. I hope Government may be able to procure a fresh 
siipply of cotton seed for us as much replanting will be required 
in May and June. • 

March , — Early in this month 1 visited the several places at which 
we have got ryottee cotton cultivation, and I regret to inform 
you, that with the exception of about nine begahs, I found it almost 
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all destroyed by insects ; but the parties who have taken advances 
for the cultivation of it are very anxious to get seed to replant the 
lands that have suffered, which I hope we will soon be enabled to 
‘give them, so as to let them have it planted by the end of May 
or early in June. 

The coolies in the farm have been principally engaged all this 
month in kudalling the cotton lands and in preparing land to receive 
seed, having had heavy rains, accompanied with very high winds, 
in the latter part of this month. 

ApriL — The coolies have been in a great measure engaged this 
month in conveying cotee from a neighbouring indigo factory to the 
farm, and in giving it as manure to the land, which 1 am in hopes 
will have a very beneficial effect upon it. The cotton plants are now 
looking healthy and growing well, also bearing lightly, and from 
which I am enabled daily to pick a small quantity of rather a 
good description of cotton, although almost in every bowl there is 
a small portion of it discolored and injured in staple by a small 
insect that gets into the bowl when very young, it also destroys 
the seed very much ; but I observed at Foolbarriah and also at 
Luckypoor, that as the plant gets older the injury done by them 
decreases. I therefore hope it will be the same with the cotton on 
the farm. 

May , — Up to the 15th instant the coolies continued to be engaged 
in manuring and moulding the young cotton plants, since which time 
they have been engaged in jireparing land for seed, and in planting 
some partly with Bourbon and partly vrith American seed, having 
procured better than half a maund of indigenous seed : they have also 
been employed in planting it out on some of the lajid already planted 
with exotic seed : this I am doing for the purpose of trying the cross- 
ing system, on wWch subject I had the honor of conversing with you 
when I last called upon you, and should we be al}le to successfully 
introduce this improvement into this district, it appears to me, we 
have every reason to expect to produce a very superior cotton by 
crossing /he fine Dacca kind with the American, as it naturally would 
combine more or less the fineness of the former with the superior 
length of the staple of the latter, and also thereby consequently in- 
crease the proportion of wool to that of the seed, which is much 
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required in the fine native kind, the proportion being ntuch smaller 
in it than in exotic cotton. 

June , — ^The growth of the plant has been very rapid this month, 
and particularly so on the red soil. Otherwise there is nothing con- ' 
nected with the ne^ cultivation worth trespassing on your time with ; 
the proceedings on the farm having been much the same as that of 
last month. Neither has there been any, with respect to the ryottee 
cotton cultivation, not having yet received any seed to supply the 
persons who require it. Indeed the expectation of the immediate 
arrival of some during all the month, is the cause of my not being 
able to report any further respecting it, than that I have received 
very favorable information from Tagooreeali, of the cotton plants 
that were not destroyed by caterpillars or otherwise, and also from 
Toolbarriah of the lands that have been replanted with seed, taken 
from cotton grown on the small patch of land, that I have frequently 
in my reports mentioned having planted immediately after my ar- 
rival in this district. Should 1 not in a few days receive seed, I 
will proceed to the several places at which it has been tried, and 
supply them, as far as in my power, with seed taken from cotton 
grown oil the farm, although in the present instance I cannot well 
spare it. 

Agreeably to your wish, as well as that of my own, I have got in 
preparation several parcels of cotton of different kinds, for the pur- 
pose of sending to England to obtain the opinion of the manufacturers 
of it, and the likelihood of its selling to advantage in the European 
market. 

July , — The coolies for the greater part of this month have conti- 
nued to be employed in preparing land and planting cotton seed, and 
the remainder of it in weeding and moulding the young plants. The 
cotton generally tliis month does not appear so healthy as it did in 
last month, a great number of the leaves on the plants having 
withered as if blighted ; this ^as pitbably been occasioned by the 
sudden change from intense rain to that of heat accompanied with 
very drying winds, (so much so, that on my return from visiting the 
ryottee cultivation, I found all the cultivated lands as dry and hard 
as they usually are in November,) but 1 am in hopes t^e plants will 
soon resume their former healthy appearance. 
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On tke 12th instant I proceeded to visit the ryottee cultivation, and 
I regret to inform you that, at Tagooreeah, which I mentioned in my 
last report having had favorable accounts of, I found the cultivation 
partly under water, and the remainder of the soil on which it is planted 
so saturated with water, that the plants were fast changing from a 
healthy to a very unhealthy appearance. Part of the lands at Lucky- 
poor and Foolbarriah being high, have not suffered from the inun- 
dation, and the cotton continues to look healthy. As soon as the 
water recedes a little, I will supply the persons that have not worked 
out all the advances made to them with fresh seed, and select lands, 
if possible, free from inundation. 

The cotton wool which I had the pleasure of mentioning to you 
my having in preparation to forward to you for exportation, I will 
not be able to deliver for a short time longer ; this delay is occasioned 
principally by the spur-wheel of the gin breaking when ginning it, 
so that I will now have to extract the seed either by the small churka 
or by hand picking, either of which is very tedious. 

Avgust , — It was with much regret that I informed you in my 
last report of all the forward cotton on the farm having assumed 
a much more unhealthy appearance than it previously had, and 
from the effects of which a great number of its leaves had withered, 
but tliis it would have had sufficient time to have recovered from 
before the dry season would have commenced, soon after which 
I hope to have seen it in full bearing; but having been severely 
attacked in the early part of this month by an innumerable number 
of small green caterpillars, which has deprived it of more than 
half its foliage, this hope is therefore now frustrated for a time, and 
indeed what length of time it may take to recover from the severe 
check it is now suffering from, I am at present not able to state. 
This second disappointment by insects is particularly unfortunate, 
as it will naturally destroy any confidence that the favorable ap- 
pearance of the exotic cotton tht farm might have excited on 
t the minds of the natives, and more particularly as the caterpillars 
have, in Tery few instances that I have obsened, injured the native 
kinds of cotton that I am now trying, having confined their ravages 
almost entirely to the American kind, of which unfortunately, in the 
present instance, nearly all the forward cotton con^sists. This partiality 
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they show to it, I think arises from the better shelter they |>rocure 
in the large leaf of that kind of cotton, of which almost on every 
plant they appear to select four or five of the largest, these they 
fold up separately in a sugar-loaf shape, in which they shelter them-* 
selves until they have devoured all the more tender leaves. It appears 
to me, therefore, to be the formation of the leaf of the native cotton 
that has protected it from the ravages in this season of the year, 
as it aflbrds little or no shelter for them. I observed lately they have 
commenced destropng the Bourbon plant, but not having much of 
it, I hope to be able to prevent their injuring it much. 

I have forwarded a few of the caterpillars to the Agricultural Soci- 
ety, the Deputy Secretary ha^^ng kindly offered to endeavour to get a 
naturalist to examine them, so that by discovering what genus they are, 
he may possibly be able to suggest some remedy for their ravages.* 


Memorandum concerning two specimens of Tibetan Wool. In 
a letter to the Secretary from B. H. Hodgson, Esa^ dated 
Darjeeling^ December Ath^ 1846 : (With two plates.) 

I have the pleasure to send you by to-day’s banghy, two 
specimens of Tibetan wool, carefully taken off the animals^ 
which, however, were not in full feather, and young besides ; 
still the specimens sent will suffice, I hope, to give the Agri- 
cultural Society a just idea of the probable value of these 
wools. The packet No. 1, contains the wool of the Peluk ; 
No. 2, that of the Hunia or Haluk.f The former wool is the 
finer, and is considered the best of Tibet. It is the same I 
think as the wool of the ^^Silingia^’ sheep of the Nipalese ; that 
is, the animal called in one place Peluk, is the same as that 

* These fiiiled to reach the Society. 

t These fleeces have been referred to a competent authority, who reports the 
“ fleece from the “ Ilalflk,” or long-stapled wool, as most suitable for comb- 
ing, and that its value in England w ould be about seven pence to eight pence 
per pound, if as clean and free from grey locks as the sample. The fleece 
of the «Pdhik,” although of shorter staple, would answer,, for combing, 
and also for manufacturing in the common way for low goods j its value 
W'ould be near the same as the first named,” 

2 F 
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elsewhere called Sillngia. No. 2, is a coarser but still good 
wool. It belongs to the breed called Hunia to the westward, 
H&Iuk to the eastward. This latter is the black-faced or 
polycerate sheep, so well known as a beast of burden to the 
westward, where the saheb log^^ constantly witness flocks of 
them laden with salt, &c., coming from Tibet. But it is so 
employed everywhere throughout the extent of the Himalaya. 
The Hunia is a tall, well-formed breed, standing about two 
and a half feet high. The Peluk is considerably less, not ex- 
ceeding two feet. Both have small deer-like ears and tails, sub- 
orbital and interdigital pores, a moderately arched chaffron, 
and horns of moderate thickness, turned spirally to the sides 
and backward; the Hunia being frequently polycerate, that 
is, having several horns : I have seen so many as five. Both 
breeds are usually white, with the face and limbs darkened, 
especially in the Hiinia ; and some few are black wholly. 
The females are commonly hornless. These particulars will 
enable you to identify the animals despite variety of names, 
should the value of the wool lead you to make further in- 
vestigation ; which, I may add, I shall be glad to assist to the 
utmost. 


Hand-book for the Cultivation and Manufacture of Tea in Java. 

By J. J. L. L. Jacobson, Knight of the Order of the Nether- 
lands Lion, and Inspector of the Tea Cultivation in Java. 

[Translated from the DuUh by R. W, G. Faixii, £sa.] 

[Continued from page 179.) 

Chapter V. 

On laying out the ground. 

68. Before planting commences, the ground should be laid out, 
that is, divided into pittaks^ the same as sawas are done. 

69. In ordering the men to lay out the pittaks^ the word “ lay 
sawas ouS' is given, and the work is done with facility and in the 
proper manner. 
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70. It is advantageous laying th6 ground out at once> ^fter the 
first time it is ploughed ; if the allang-allang is any impediment to 
this being effected, then it takes place at the second ploughing. The 
trouble about marking the furrows is saved, and the marking out by 
posts is only necessary as regards the four bouws. In either case, the 
ground must be laid out before the third ploughing commences. 

71. When laying them out, the pathways and space for the manu- 
factory must be measured out. 

72. All the earth which is taken up while forming the pittalis, 
must be allowed to remain ; there should be none taken away, 

73. The slope of the pit talc must be in proportion to its length, 
as one to forty-two, — thus three and a half rods in length has but 
one foot slope ; pittaks of two or three rods are better than those 
of four or five rods in length ; in level lands they are sometimes 
six to seven rods in length. Narrow pittaks with steps, in elevations 
of half to one foot, are preferable to large pittaks with deeper steps. 

74. Around each pittak, fences should be immediately made ^ 
when made with clods of earth they require to be half a foot in 
height ; if made of stones, trees, &c., they may be two feet high. 

75. Rain is not injurious, particularly when properly carried off 
by the slope of the pittaks. Slokkans are therefore unnecessary, 
except it be to prevent floods : in that case, it is necessary to take 
notice, in which direction the water has run after the first rain, 
and following this direction, which the natural slope of the hill has 
pointed out, the courses for carrying off the water should be cut, 
although they may take many turns and windings. In this manner 
no loss, or tearing away of the earth of any importance, takes place. 

76. In works of this nature, order and good management are 
primary desiderata. 

Chapter VI. 

On the mode of obtaining seed. 

77. Immediately after the lands are ready, the planting must* 
commence ; the seed should be sent for from other gardens ; they 
ought to have a change of lands, brought from a distance of five or 
six hours’ journey is sufficient. Seeds from rich lands.come up very 
badly in poor lands ; any other change is good. 
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78. ^Jach tea plant produces® annually about 250 fruit, which con- 
tain about 470 to 480 seeds ; many of these are weak, therefore 10 
or more seeds, or as many of the fruit must be used as may contain 
from 14 to 17 seeds, for every plant that is to be planted ; 29 to 34 
tea plants are to be obtained in this manner from one. 

79. Fruit with two or three seeds, and which contain twin or half- 
seeds, produce also fine plants ; but fruits with two or three seeds, 
containing triplicates and duplicates, are only fit for extracting oil 
from ; these fruits are as large as an apricot, and the color like that 
of a pomegranate. 

80. Tea plants under cultivation bear scarcely any seed, except 
when they are allowed to shoot out. It is advisable to lay out a 
separate seed-garden for each plantation, equal as one to forty ; thus 
25,000 shrubs for ten gardens above the one million. The bastard 
kinds must be carefully exterminated. 

81. About the third, fourth, or fifth year, when the trees do not 
continue to yield much seed, they should be changed for 25,000 of 
the one million ; the old ones are then cut down to below one and 
a half foot ; they produce tea uithin six or seven weeks j and the 
25,000 from which gatherings took place, shoot forth, and these 
produce seeds within twelve or fifteen months. 

82. Seed-gardens require to be manured ; if they become im- 
poverished, they are not manured again, but those are which are to 
serve as a change. 

83. The manuring commences with the third year ; after another 

two years, it is repeated ; the «5ecd-garden is divided into four parts ; 
every half year, a quarter (thus 0,250 plants) are manured ; this takes 
place in April and in October, the procuring of the manure and the 
manuring itself takes place, as partially pointed, the same as is 
practised in the cultivation of the (for rearing the cochineal 

insect.) 

84. When manure requires to be brought in, pits for manure must 
be made from cleft river-stone ; for 0,250 plants sixteen pits are 
necessary, each twelve and a half* feet in length, nine feet broad, 
seven feet deep, and one and a half feet thick, each will hold 788 
cubic feet of .manure, that is, each division 394, and thus together for 


Hhenish meaaure. 



Tea culture and manufacture in Java, 209 

6,250 plants ; — they are left without covering of any kind, or if 
that be required, they are made of atap, four feet in height ; — the 
manure must be allowed to remain in the pits for four months. 

85. The cleaving of the river-stones and the mason’s work is car* 
ried on in a simple though easy manner ; the cleaving is done by the 
aid of fire by whole heaps at a time, and the plastering, with the 
smooth sides inwards, with wedges and little lime, but over wliich a 
covering or plastering of the best cement. 

86. Seeds from yearling plants are good, provided they are large 
and strong ; from two year old plants better, and from older ones 
the best. Seed-plants require to be planted six or seven feet square ; 
they then grow liner and more beautiful. The seed-garden must be 
kept very clean, and divided into forty smaller ones ; at the time of 
flowering a good look out must be kept to guard against the attacks 
of insects. 

87. It is difficult to distinguish whether the seed is ripe when 
in the fruit ; to ascertain it, the husk should not be opened, and 
thereby injured ; — the usual appearances, a reddish tinge, with a tint 
of yellow, and the ej e deeply drawn in. 

88. Ripe tea seeds arc of a blackish-brown color, and assume 
a perfect black-lead color after being unhusked and exposed to the 
sun for one day. 

89. The time of ripening of the seed is very irregular j the 
blossoming of the plant generally continues from February until 
May: in China it begins almost everywhere in October or November, 
and after a lapse of one year, they become ripe. Three families are 
generally requisite for the gathering and drying. 

90. To acquire experience regarding the ripening of the seeds, all 
planters ought to make observations and notes, according to existing 
circumstances. 

91. Tea seeds in the husk and heaped up, remain good for ten to 
fourteen days ; — to neighbouring districts, they are sent dryed in 

h randjangs^ provided they can be planted within ten days. If they ^ 
art*, not for dispatch, and cannot be planted for three mopths, they 
should then be unhusked and dryed. 

92. In drying them, the following care is taken ; aftgr the collect- 
ing, immediately to be husked, and placed in the sun half an inch 
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high uppn tampiers, at a temperature of 81® to 83® Fahrenheit, to 
remain for one hour — if warmer, a shorter time — if colder, a longer 
time. When taken out of the sun, they are placed in a barn, side 
by side, upon platforms ; this continues for five or six days, for a 
shorter time each day, and at last they are left altogether in the bam. 
In the sun they are turned every quarter of an hour ; in the barn five 
times a day ; thus they remain for three or four months. 

93. They are transmitted in large square baskets, lined with large 
leaves, between four layers of earth, three layers of seeds ; the upper 
and lower layer of earth must be three or four inches thick, the 
intermediate ones two inches ; each layer of seeds must contain 
sixteen pounds, (Amsterdam weight) or more or less 10,000 seeds ; 
this will be a load for two or three men. The krandjangs must 
be covered with leaves. Every evening, or every other evening, each 
is besprinkled with two or three quarts of water. 

94. From the seed which is left every year, an oil is made both for 
table use as well as medicinal purposes. 

• Chapter VII. 

On Nursery beds, for tea plants. 

95. Nursery beds are necessary ; A, if the preference is given to 
planting seedlings j B, if they are required for poor lands ; C, if 
the planter will not use the dried seeds, and the land does not 
happen to be prepared for the unhusked seed ; D, if there is a scarci- 
ty of seed. 

96. They should lie in the centre of the plantation ; may be long, 
but not broader than from three and a half to four feet, and should 
be raised one foot above the level of the ground, surrounded by 
a wall of the same height, the land ought to be light, and even in a 
certain degree sandy. 

97. In the beds small trenches are made one and a half inch deep 
and three and a half to four inches from each other ; in these 
trenches the seeds are placed next to each other, and lightly covered 
over with earth about an inch deep ; each trench becomes on both 
sides, an adjir, about three-quarters of a foot high. 

98. Theses beds may remain in the open air, but if required to 
be covered in, either for the heat or rain, simple thatches are made 
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of the leaves of the cocoanut-tree, upon posts three feet from the 
ground — the path ground itself of the beds is on no account to be 
covered in. 

99. For four or five million seeds, 450 beds are required, eacK 
forty feet in length. The 450 beds are divided into thirty portions, 
and fifteen of these are daily taken care of by two men. 

100. Nursery beds lying in warm situations should be occasional- 
ly watered ; this should be done in the evening, and as many assist 
in doing so as are required ; water having been previously supplied 
by means of aqueducts. 

101. Hipoeks for planting out should be eleven to twelve months 
old and from ten to twelve inches in height ; when younger they are 
not fit to be planted out, certainly not such as are only three or four 
inches high. 

102. The hipoeks should not be pulled out, but dug out : the fence 
around each bed is accordingly taken away, exactly fronting the side 
of the bed, a hole is dug one and a half foot deep and one and a half 
foot broad, and the earth made nice and smooth, then with a pointed 
stick the plant is dug out, and it seldom happens, that the injury the 
roots may receive when dug out in this manner, is ever to any great 
extent. 

103. When digging out the plants, the bastard sorts should be 
carefully selected and thrown away. 

104. The hipoeks should be dispatched immediately after they 
are dug out ; those to be planted on the plantation itself, may be sent 
on tampiers ; the roots being all placed one way, and covered over 
with some earth ; 100 to 200 upon each tampier ; the planters being 
in readiness to plant them ofSt instantly. 

105. When required to be sent a distance of one or two days’ 
journey, it must be done by packing them in square baskets of 
the following dimensions (inside) ; 

1 foot 6 inches high. 

1 „ 4 „ broad. 

2 feet 3 „ long. 

Tliese are placed upon their sides, and a layer of earth about three 
inches deep is spread on it, then five layers of hipoeks; between 
each layer of plants two inches of earth ; and on the fifth or last layer 
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(which b against the other side*of the basket^ three inches of earth. 
Thus from 600 to 800 plants are carried in each basket. The basket 
is then set straight, a shake or two given to it from side to side, the 
plants watered, then covered in lightly with some long grass; — every 
evening each basket is well watered ; the earth should be somewhat 
moist : at night the baskets are left open, and closed up again during 
the day. 

Chapter VIII. 

On 'planting out. 

106. Planting can be done by transplanting seedlings, by dry or 
fresh seeds, and also with seed in the pod, either fresh, or eight or 
ten days old. In China the preference is given to the latter mode. 

107. Many advantages attend the plan of sowing mth the seed in 
the pod ; as for instance, the trouble of making nursery beds is 
avoided ; the time and expences of planting is spared, protection can 
be afforded against their shooting up too high ; and finer plants 
can be mere readily obtained. 

108. In hot situations however, seedlings ought to be planted out, 
on account of their being able from their size better to stand the 
excessive heat of the months of March and April, when the rains 
have ceased. 

109. Planting can be done by offshoots and layers, tjankoks, like- 
wise with cuttings, but so long as a sufficient quantity of seeds are 
to be had, it is better to use them ; in the opposite case, the same 
mode of treatment is adopted with tjankoks as with other trees 
or shrubs ; and with cuttings or slips the following ; take seven or 
nine fresh slips, cut with about five oi^six inches of fine old wood 
to them, make holes six inches in diameter, and nine inches deep, 
place the nine cuttings in three inches square with each other : the 
leaves must not be plucked off. 

1 10. For each tea plant are required : 

Five hipoeks plants. 

Or ten fresh or dried seeds. 

Or eight or nine fruits, in which there are fourteen or seventeen 
seeds (in the husk). 

The ripeness of the seeds must be ascertained by experience. 
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111. Planting with one single seed or hipoek does not produce a 
[>rolitahle plantation ; they become plants that shoot out, but they 
do not become the genuine tea plants ; they shoot out vigorously 
every year, and can with difficulty be kept down to, a height of about 
two and a half or three feet. 

112. Planting with ten seeds, eight or nine of the fruit, or five 
hipoeks, causes a very vigorous growth ; the plants become fine, not 
high, and like a clump of brushwood ; full of fine, young, brown wood, 
with an abundance of tender leaves ; the ground also round about 
is easier kept in order. 

113. The tea jdants should be planted about four feet square, 
without shade ; in width they attain a diameter of at least three feet ; 
planting closer than this, is in the end highly disadvantageous, not 
only for the quantity as well as quahty, but for the plants them- 
selves. 

114. On heavy slopes and acclivities, where small pittaks arc 
found, the planting may be somewhat closer, viz., at four and three, 
or at five and two feet, and so on, and this because neither the roots 
nor the branches of the trees can become entangled from the steepness 
of the ground. 

115. The plantmg must be done in regular rows; tliis facilitates 
the dividing of the land, and indeed is usefid in the general run of the 
business, and also for its care and supervision ; the exact spot for 
each plant is pointed out by the cross lines where they intersect each 
other ; the natives arc acquainted with this mode of planting, never- 
theless it should always be carefully superintended. 

1 1 6. The hipoeks must be deeply planted, at least three or four 
inches of the stem, with the ||aves on, must enter the gromid ; they 
are instantly earthed in, leaving all round the stem a hollow about a 
foot in diameter and an yich deep ; after the first rain, this is filled 
uj), and the earth heaped up all round. 

117. Seeds either in or out of the husk must be sown deep : holes 
having been made four or five inches deep, the seed is dropt in, and 
a light covering of earth about an inch deep, is thrown in ; when 
they have grown about three inches high, earth is cast in, and so on 
gradually as they increase in size, when at last it is entirely filled, and 
the earth heaped up round the stem. 
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1 1 iS. Deep planting must be generally practised everywhere ; it 
]>resonts exposure of the roots, and promotes the healthiness of the 
plant, at the commencement of the third year. 

' 1 1 9. The most favorable time of the year to plant in is November, 

the plants then throw out roots twice before the hot weather sets 
in, that is, in January and March. They can then stand tlie heat 
better, and bear up against any unfavorable weather ; whereas the 
contrary is the case when the planting is later. 

120. In the beginning of November every garden ought to be 
ready planted within ten days, to the extent of 100,000 shrubs, that 
is, 10,000 each day. A sufficient number of sticks for marking the 
places must be fixed in the ground, by these the men must be 
guided; two sets of sticks of 10,000 each, are necessary in order 
to be able to change them ; they should be counted over every 
evening. 

121. To plant each day 10,000 plants from the nursery beds, 
101 men are required, so for ten gardens each day, 1,040 men. 

122. To plant by sowing the seed, scarcely tw'cnty-fivc are re- 
quired, so for ten gardens 2.50 men are sufficient. 

123. Every day before the planting commences, the work must 
be rcgidated and properly apportioned, and two days before that, 
trenches should be dug round the trees. 

124. Ten hipoeks should be planted in holes, one and a half foot 
deep and one foot in diameter, in every other respect the same as 
coffee, at the same time with care, so that the work is divided into 
five parts, and again equally divided amongst the I (i l men ; every 
plant as it is planted must be well watered. 

125. In such cases watering by day^ not in any way injurious to 
the plant, for the earth, which was dry out of the holes, and which is 
again used for* filling up, has become thoroughly cooled. 

126. The plan of planting by seed is divided into seven divisions, 
amongst the twenty-five men; when the sowers are active, only 
twenty-one need be employed, for such men not only carry the seed 
themselves, but do not count them out. 

127. If the white-ant prevails, which very often happens in heavy, 
clayey and ^poor soils, the holes in which the seeds arc to be sown 
must be filled up with fresh garden, or what is still better, with fresh 
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and clean clayey earth, such as has never been in any confined situa- 
tion ; the best is from the banks of rivers, or otherwise from recently 
dug ground in the vicinity of the garden ; the first one and a half foot 
of earth is not made use of ; simply placing the seeds for one night in. 
Katjany^ oil, and sowing them on the following day as usual, ought 
to be an effectual remedy against the attacks of white-ants. 

128. A fortnight before the planting commences, the tea plants 
arc cut down in the nursery garden, so that it may be subsequently 
determined into how many divisions the gardens must be divided. 

129. At the same period, and adjoining each factory, huts must be 
erected, each twelve feet square by seven to eight in height, with 
a small piece of garden ground to each. 

Chapter IX. 

On snhdividing the Plantation. 

130. Immediately after the planting has been finished, the mem- 
bers of about twelve families are to be entertained, from amongst 
whom, one man must be the overseer ; each of them sliould consist 
of one man, one w^oman, and two children from ten to twelve years 
of age. If by chance there should he one man amongst them 
who is able to do a little rough carpenter’s work, so much the 
more advantageous. Each family should have a separate house to 
live in. 

131. If the trees of the trial gardens arc fit to be plucked, it is 
iiDccssary to ascertain how many days have elapsed since the pruning 
and gathering ; this number of days shows into how many subdivi- 
sions each garden should be divided. 

132. On a judicious and |jireful subdividing of the work, depends, ^ 
in the strictest sense of the word, the success of the undertaking. 
It should never be divided by the bouw. Allowing each bouw to be 
worked by one man is highly injurious. 

133. A plantation should be so divided and arranged, that the 
work is easily supervised, both as regards the planter and the over- 
seer himself. The gardens ought not therefore to be larger than 
about 1,000,000 plants. Thus a plantation containing one million 
})lauts is divided into ten principal gardens, and each garden into 

* A certain kind of beau. 
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‘10, 45, or 50 subdivisions, provided always, that such dividing is ac- 
cording to the trial garden. 

134. The subdivisions should not consist of long straggling pieces 
of ground, but they should be in compact squares, easily looked after ; 
along the edges of the pathway they may be irregular, but it must not 
interfere with the superintendence thereof. 

135. The gardens may be intersected by the pathways, but, there 
should not be a greater difference in the size of each than to the 
extent of about thirty to forty trees. 

136. The garden containing one million of trees is numbered from 
one to ten, and the smaller subdivisions of those from one to thirty- 
five ; the numbering should commence at the top, with stakes marked 
or numbered, as a garden or section is measured off ; it is marked off, 
and a tree selected, upon which the number is fixed; a set of ‘2,900 
stakes is required for each garden as a change, and they should be 
counted over each time before they are used. 

137. Fences are made of the Gandaroessa^ which is procurable 
everywhere ; it is planted between the rows ; it is not necessary to 
set aside any ground particularly for this purpose, and when keeping 
the plantation in order, this should be kept cut low. 

138. Immediately after they are marked off, numbeMreos arc 
planted in the most conspicuous places, and on these, the numbers of 
the gardens and smaller subdivisions are fixed ; posts for marking 
numbers upon, are expensive and disadvantageous, subject to decay, 
and consequently required to be every now and then changed. 

139. The best trees to plant, for putting numbers upon, are those 
that are of quick growth, and scanty foliage, so that not much sha- 
dow is thrown. Thus for instance ih^saaij or gloeyoe^ tree, from 
which the Javanese paper is made, is not good, as it requires annual- 
ly to be lopped ; as also the kajipok\ tree, for this harbours insects 
in very great numbers. 

140. When apportioning the work it should be divided into seven 
parts, and these again divided amongst twelve men, who can get 
ready five subdmsions each day. Thus within seven days, a whole 
plantation, containing about a million plants, may be divided. Two 
of the most active men of the lot must count the stakes. 


* Nn.mn nf n fw*« 
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T ^ 1 . Tlic plantation being thus divided, it is finished ; it§ main- 
tenance thus established ; and from tliis time the advantage of a 
proper apportioning of the labor, will be more and more experienced. 

Chapter X. 

On the eultwaiion of the Plantations. 

142. Immediately after the plantation is finished, the cultivation 
of each division must be commenced by the twelve work-people who 
have been already selected for employment out of the twelve families, 
under the direction of the superintendent. Each day they must look 
after one subdivision, commencing with No. 1 ; and when the whole 
are done, again go back and take up No. 1 ; in this manner, it is kept 
up all the year round, with few exceptions, they abide strictly by 
this sort of task-work, and are forbid to meddle with any other. 

143. If through neglect, the garden has from the very commence- 
ment been left in a jungly state, these twelve men must bring timely 
assistance at the cost of the planter ; their wives and children may be 
allowed to work, being paid for the same. 

144. The usual mode of cultivation is, weeding or digging with the 
•parang or hoe, to the depth of one to one and a half inch ; the patjol 
may be also used, provided it is not allowed to go deeper. The Gan- 
tiaroessa must also be cut and kept about half a foot high. 

145. The weeds which are dug out are put in small heaps between 
the ridges, each at a distance of about seven or ciglit feet, these heaps 
ought not to be more than one and a half foot high by one and a half 
in diameter ; two days after these heaps have been laid out, they are 
burnt ; the ashes are not spread over the ground : when the laborers 
return after thirty-five days, Ahe heaps are placed next to the spot 
where the others lay before, thus always at a distance of about seven or 
eight feet : in time the ash becomes spread of itself over the ground. 

140. This burning of the weeds, docs not in any way injure the 
tea plants : a plantation may be wilfully burnt down, but in a year it 
will again spring up : it is better however for the sake of the planta- 
tion that the fire should not be too large ; therefore the heaps of 
weeds should be small. 

1 17. The smoke which on these occasions spreads itself over the 
l)lants, is an excellent thing for driving away insects. 
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148. By the spreading of the ash over the ground after burning 
the weeds, as also by regular cultivation, the laud is immensely im- 
proved, and the weeds kept under. 

149. In China, the one year old plants are watered with lime water 
to destroy insects. 

150. Notwithstanding the deep planting, the roots come shooting 
out close from the ends ; these are suckers, and should be cut otf 
about half a foot from the stem, 

151. The shoots which appear close to and round the stem, 
should be allowed to remain ; but under these, sometimes, and in 
the middle of the plant, water-shoots appear ; these are readily 
distinguishable by their rank and yellow look ; and if tliey arc bent 
down towards the earth, they snap off ; they must be all removed. 

152. Boots that have become exposed, and are at some distance 
from the stem, must be cut off ; those that arc close to it, arc first 
covered over with earth, and then covered in with clods reversed. 

153. The plants should not be surrounded with clods of earth, ns 
this tends to increase the chances of the roots becoming exposed. 

154. The regular and constant cultivation and weeding, that is, 
every thirty-five days, cannot be too strongly recommended ; the 
system of doing so every three or four months must be altogether 
prevented. 

155. For such however as deem it otherwise, the usual reasons will 
allow of the following exceptions ; to wit, firstly, not to dig for the 
first four months, but to commence with tlvc month of April ; second- 
ly, in warm localities after the first weeding in A])ril, again to wait 
for four or five months, and then to commence about August and 
September, with the regular weeding and cultivating every tliirty-five 
days; thirdly, in rich bearing lands annually from November to 
March the gi*aas ought to be weeded with the hoe and not dug ; 
fourthly, if necessary, after the laps<3 of the tliirty-five days, to 
set the men to work at some other eiriployment, for instance, cutting 
bamboos, after which the cultivation is again resumed ; however, the 
cultivation must never be interrupted during the thirty-five days, 
and that interruption must not last more than three or four. 

15fi. Every three or four years there must be an intermediate 
ploughing ; it is only to the depth of one and a half, and only two 



Tea culture and manufacture in Java. 219 

ways, once up and once down ; from the nature of the plough, .wliich 
is adapted for only one buffaloe, the earthing up takes place at the 
same time. 

157. This intermediate ploughing, with a view, to preserve the 
paths, must take place ridge for ridge one way, and ridge for ridge the 
other, and must be commenced at the upper end ; by way of change 
the lauds, may be dug, and this should be in April or October, but 
better still if done in April, while in each garden or principal division 
daily one subdivision should be ploughed ofiF. For the remainder 
three ploughs are sufficient ; some of the people hold themselves in 
readiness to finish the earthing up ; and thus the usual twelve people 
finish off this work. 

158. A year after planting, about the month of December, observa- 
tion must be made, as to whether any bastard tea plants arc existing 
amongst the true kinds, if so, these must be changed forth with either 
by planting seeds or kipoek^, 

159. The superintendent who has charge of the cultivation, should 
be every day, one subdivision, in advance of the people ; and jdace, as 
he finds it a mark at each bastard kind ; on the following day it is 
changed by the workmen ; in thirty-five days this is all finislied ; 
but if there chance to be many bastard plants, it may be done in 
twice thirty- five days, viz. each day the half ; but then it must, the 
first time, the half of thirty-five, and the second time the remaining 
half. 

160. The attention of the cultivators must be turned to the fol- 
lowing points : firstly, keeping in order the ditches round the pitfaks 
every day in the plantations ; or, if there is no weeding from Novem- 
ber until March, then in six at once, or six each day ; secondly, the 
sides of the pittaks or gallangs to be kept in order, by merely 
cutting the grass, and allowing the roots to remain in the ground ; 
thirdly, if the planting, has taken place by seed, the filling in, 
and earthing up, must be done three times, if by hipoeks, once ; the 
usual cultivation is thus delayed for four days ; fourthly, after pruning 
the tree, the cuttings to be laid out in rows. 

161. A plantation may fail from the following reasons: first, 
having planted with single hipoeks, and not having set them deep 
enough in the ground ; secondly, from having used imhealthy hipoeks ; 
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thirdly, from having sown uifripe seed ; fourthly, from a washing 
away of the earth, owing to a want of judgment in the selection 
of the land. 

162. In the first three cases the measures that ought to be adopt- 
ed must be the same as if a new plantation were commenced upon ; 
further, next to the old plant and close to the root a new one must 
be planted in the seed ; tliis must be done in November ; each day 
three subdivisions must be worked off, being equal to 8,7;50 plants ; 
the twelve families are sufficient for that purpose ; the women and 
children can also assist, being paid for the same. Seed may be 
collected from the old plants, or the leaf may still be gathered from 
it, until the new can yield a crop, when the old arc cut down. 

163. In order to recover, in the fourth case, there must be no 
heaping up of earth round the plants, but fences may be raised at 
every two rows, and sometimes after each one, but no extra material 
must be brought for that purpose. 

164. The plantation itself must be allowed to run to jungle, until 
it is about five or six inches high; this it will do in two, three, 
or four months, in proportion as the ground is more or less im- 
poverished ; at the same time sods of earth are placed there, and 
trenches made through. This is done in October and November ; 
against the attacks of insects no precautions are taken just now ; 
during the time the work is at a stand still, the people arc elsewhere 
employed. 

165. If trenches for protection must be made, and the perishing 
plants changed at the same time, then one subdivision in eacli 
garden must be worked per day ; the work is divided into ten })arts, 
these will require thirty-six persons for each garden, and they will 
be found from amongst these, already in service. 

166. When making the trenches, the places should be marked out 
the day before, by the aid of adjira, for the following day : they should 
be in a proper direction to guard against the washing away of the 
earth. At both ends of the trench, and particularly there, where they 
take a efifferent turn, there should be an angle running upwards ; the 
direction commences from above. The adjirs are placed three or 
four feet apart from each other ; there are two sets of adjirst each 
of 2,500 pieces, required for changing. 
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167. The planter must not allow all the work to commeiy^ in all 
the gardens at the same time^ but one day in two ; within five days 
they are all in work, and within forty the whole is finished ; he is 
then able to superintendent every thing ever 3 rwher(B with facility. * 

168. It is not advisable to exercise too strict a superintendence 
over the people and come upon them suddenly and by surprise, it 
does not answer in work of this nature. 

169. The women and children, in the meantime, must, from the 
very commencement, make up materials’^ (against payment for the 
same,) and the men manufacture the tea which has been lopt off. 

170. Where tea plantations are spread, that is, lay far from each 
other, so as not to be properly looked over, there must be a separate 
plantation made, consisting of such as are near each other, about one 
or two roods in circumference ; each plantation then becomes placed 
under a separate inspection. 

171. In order to administer properly that maintenance and pru- 
dence which is requisite for a plantation, the planter, before com- 
mencing thereon, must watch the progress of all labors ; he will then 
find, that by a little order and regularity they can all be performed 
with few hands, and little or no difficulty. 

Chapter XI. 

Regarding the Ryots and Woi'k^people. 

172. By the commencement of the second year there are again 
thirteen native houses built up, the same as before, and a couple of 
months later also, thirteen families are taken into service, consisting 
in numbers the same as before mentioned. From amongst these, 
one acts as the factory overseer or superintendent ; and it is useful 
to have under him a carpenter. Out of the twenty-four working men, 
who are now in service, the twelve best are selected for the factory, 
and the remaining twelve for the plantation. 

173. Between the commencement of the second and third, year, 
these twelve families keep themselves busy, together with the women 
and children, and separate from the first twelve, in making material, 
in arranging the factory, and particularly so with the lopping ; while 
learning to lop, they pluck and make tea; they become thus in one 
year, qualified to undertake and commence the gathering. 

2 H 
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174 . .The women and childrtfti must he paid separately, and in the 
day-time, for all the work they perform, in proportion to the fixed 
wages the men receive, 

* 175 . This paying to the women and children, must not take place 
by an increase of wages being given to the men ; they must them- 
selves receive daily some trifle, that they may be enabled to meet 
their own little wants. 

176. Tlie twenty^four families and two superintendents must not 
be under the same roof ; each should have a small house for them- 
selves to live in ; the planter must always take care that they all 
likewise have a small garden attached ; and that they are provided 
at the proper time with buflaloes, and as far as practicable, with 
mwas or tipara : this binds the people, in a great measure, to their 
lands. 

177 . Amongst the 104 people composed in the twenty-four fami- 
lies and the two superintendents, there should be twenty-six work- 
ing men ; the remainder need not be, strictly speaking, twenty-six 
women and fifty-two children ; and the families also may consist of 
less tliau four in number, provided the total number is not less than 
104 altogether. 

178. The planter may have also work done by the village peojde ; 
in that case these people must be especially provided with separate 
houses ; they seldom work longer than ten days ; when they go away, 
others coming in their places ; they very soon learn the work ; and 
then when the whole of the people are acquainted with it, this chang- 
ing of people rather turns out to the advantage of the planter. 

179 . The village laborers do the same work as the fixed establish- 
ment, but there are no more of them taken into service than are 
actually necessaiy; the superintendent of the garden remains the 
whole year, the head manufacturer during the harvest, and the prin- 
cipal superintendent always in service. 

180. The twelve men employed in the mere cultivation, must be 
liable to be changed without further notice being given ; in ordi- 
nary changes, as for instance, factory work, five days notice must be 
given to the heads ; and regarding new applications eight must be 
given ; there must be fourteen days likewise notice given of the num- 
ber of people who will be required for the harvest time ; further, the 
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planter should keep a statement thereof, with the names and list of 
work done according to the forms laid down. 

181. The village people must be paid as follows ; for factory work 
and making up material, by the job ; for cultivating the gardens, by 
daily wages ; for plucking, so much per pound of fresh leaves. The 
manufacturers are paid so much per pound of dry tea, which they 
produce ; to procure good material, it should be procured in the 
plantation itself, and not made up in the villages. 

182. The superintendent represents the planter, both in reference 
to the regular laborer as well as the village people, at such time as 
he is not present ; he must take care also that every man knows 
what is to be paid to him. 

183. All the superintendents and deputy superintendents must 
render to the planter a daily account of the work which has been 
done ; these reports are made verbally ; but the planter keeps a 
regular and con’ect register according to existing forms, such of the 
work as has been omitted, must be attended to the next day. Parti- 
cular care must be taken to prevent confusion in the daily worje. 

184. Under ordinary circumstances, as for instance, in building 
factories, changing the tea plants, putting up gallangsy &c., the head- 
man of the village people must be present every evening before the 
planter. The work for the following day is then fixed, and this 
communicated in wTiting to the head of the village people, who 
distributes the orders relating thereto amongst the deputy superin- 
tendents and others, and the following day all matters progress with 
regularity. 

185. Where the plantation of 100,000 plants is divided into 35, 
40, 45, or 50 subdivisions, the number of plants become less, and 
probably also the extent of the land, according as the subdivisions 
arc more than 35, and so much the less is then daily to cultivate, 
gather, and manufacture, &c., therefore, there are required for each 
plantation of 35 subdivisions,^ twenty-four families, for one of 40, 20 
— ^for one of 45, 18 — ^for one of 50, 16, &c. ; further, the number of 
superintendents does not decrease, and the work is always (upon the 
basis of the 35 divisions,) regular in keeping. 

186. In the gathering time when ten plants produce one pound 
of leaves, then the number of persons for thirty-five diVisibns as laid 



224 Tea culture and manufacture in Java. 

» 

down, considered sufficient; say twelve for cultivation, two for 
fire-wood, two for making chests, two for bringing bamboo-leaves, 
forty-two for gathering, four for carrying the leaves, twelve for manu- 
facturing, and twenty-six still remmning to be disposed of : whenever 
also the gathering yields one pound of leaves, the last twenty-six are 
divided amongst the rest, and eighteen of them to the gatherers ; 
consequently, under proper direction, 104 hands turn out to be suffi- 
cient. Further, men, active gatherers, can collect sixteen katties of 
leaves per day, here, however, only five katties are allowed per each 
man of the forty-two, and seven for each of the sixty. 

187. To extend the cultivation of tea to forty million of pounds, 
416,000 hands, 18,020,000, — should it be required that the exten- 
sion takes place in twenty years, then in the first year are required 
20,800 hands, and j£90C,000, and the same quantity required annu- 
ally to be added. 

188. Eight hundred thousand trees yield seed enough lb, one- 
twentieth of this extension; the old trees which droop, and which, 
must be changed, then sLcot out ; in the second or third year these 
yield seed enough ; and afterwards every plantation pi jcures seeds 
from its own seed garden. 

189. The seed garden, the charcoal, the packing people, ai;d the 
commission to pensioned work-people, are charges which do not 
appear in the statement before mentioned, but they will be found in 
other accounts. 

190. The pensioned work-people should get commission upon the 
tea which they produce ; not for quantity but for the quality, that is, 
upon the price for which the tea is sold. 

191. The cultivation of tea in Java is carried on in the same spirit, 
and the manufacture in every way the same as in China ; but the 
manufacturing, with more order and cleanliness. 

* 

(To be continued) 



arormpottHetKe ann 


CORRESPONDENCE REGARDING THE aUALITIES OF THE WALNUT 

WOOD OF DARJEELING. COMMUNICATED BY A. CAMPBELL^ ESQ., 

SUPERINTENDENT OF DARJEELING. 

To James TIume, Esq., Secretary Agricultural Society, 

J)i:ar Sir, — lu the last No. of the Journal of the Society, part 
ii, vol. V, pasce 71 of Correspondence and Selections, there are two 
notes from Mr. C. Beadon and myself, on the subject of transporting 
some 0 ^ the timbers of the Himalaya to the Calcutta market ; and 
on the quality of some specimens of wood forwarded to Mr. Beadon 
for exam ‘‘nation. As the correspondence arose out of jome enquiries 
made ^Ir, Beadon into the qualities of the walnut wood of this 
place, Mitli es^o(ial reference to its fitness for gunstocks, and as the 
subject is of some interest, I have the pleasure to forward extracts 
of notes connected with it for the information of the Society. 

It aj)prars from No. 4 of the series, that the specimen gunstock 
sent by me was not of a promising description. It is very likely 
that it was made from the timber of a branch and not from that 
of the trunk It was not selected with any care, but taken at ran- 
dom from wood I had by me for house carjientery work. Sometime 
after the date of this correspondence. Dr. Irvine, of Patna, who was 
then at Darjeeling, entered into a contract with the Military Board 
for the supply of 1,000 Rs. worth of walnut wood gunstocks : but 
I have not heard the result of this extended experiment. 

Yours truly, 

Darjeeling : A. Campbell, 

Octoher ?^Ut, 1846. Superintendent, 

To A. Campbell, Esq., "Darjeeling, 

My dear Sir, — I shall be very much obliged by your giving me 
what information you possess, or may be able to collect, in regard to 

2 h 
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the growth of the walnut tree in the vicinity of Darjeeling, and gene 
rally throughout Bootan. I wish to ascertain, as far as may be possi- 
ble, the localities in which the trees grow with reference to facility 
of transport towards the plains, the size they attain, and the quality 
of the timber, especially as regards its fitness for gunstocks. It is 
also desirable to ascertain, the extent to which the timber may be 
procured, and the cost at which it could be convoyed to Calcutta. 
If you are able to obtain information on this subject, whicli you think 
likely to be useful, perhaps you would have no olqection to embody it 
in the form of a memorandum, which I could lay before tin* Gov(‘rnor 
(ireneral. 

Calcutta : May 28M, 184.). 


To Cecil Beadon, Esa., Undersecretary to fSovernmenty 
Fort William. 

My dear Sir, — In compliance with your request of the 28tli 
ultimo, I have now the pleasure to state, for the information of the 
Governor General, the following particulars regarding the quality and 
quantity of walnut tree wood procurable in the neighbourhood of 
Darjeeling, especially with reference to its fitness for guustocks. 

2, The walnut tree, — called by the Lepchas Koe Koong^ by the 

Bhotiahs by the Limboos Keshe^ by the Nipalcse Wokur, 

Hindoostani Akrot, Persian Charmaghry , — here grows to the iieight 
of fifty or sixty feet ; with a straight, branchless stem and wide- 
spreading head, attaining a circumference of six to nine feet. The 
bark is of whitish colour ; rough, deeply indented, and used rather 
extensively in the purple dye from munjeet. There is but one spe- 
cies I believe,; but whether it is the same as the common English 
walnut Juglans regia,’’ I am not competent to determine. 

3. It abounds on the Lebong Spur, close to Darjeeling ; is general- 
ly found in the Sikim mountains, and those of Eastern Nipal, and 
throughout Bootan — at elevations of 3 to 7,000 feet above the level of 
the sea. It is most abunjiant at elevations of 4 to 5,000 feet, and is 
rarely, if ever, found indigenous at higher altitudes than 7,000 feet. 
At Darjeeling itself, elevation 7,200 feet, there are some trees whicli 
perhaps have been planted by former occupants. At the lower eleva- 
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lions its growth is described as very* rapid, but I liave no ri^eans of 
ascertaining the rate of its growth at the higher ones, where it is 
said by the natives, as we should naturally expect, that its progress 
is slower and the wood of better quality. ' 

4. It flowers in April and May, and ripens its fruit in September 
and October. The shell is tliick, deeply furrowed, and of a slmrp 
oval shap;e. The kernel small, difficult to get at, but sweet. 

T). In Bootan, however, where the species is probably different, the 
nut is smooth, roundish, and thin-shelled, and the kernel large, and 
of fine flavor, inferior only to the Cashmeer and Caubul one. 

G. The wood of our tree has not liitherto been tried for gun- 
stocks ; but it has been used in cabinet work and house carpentery, 
for which it is well suited ; being prettily veined, light, and suscepti- 
ble of a good polish. A specimen fusil-stock has this day been for- 
warded to your address by d^k banghy. I hope to hear that it mav 
be approved of, and that a trial of these stocks may be considered ad- 
visable. 

7. The wood may be procured in very large quantity ; but without 
actual experiment, it cannot be determined at what cost it could be 
delivered in Calcutta. The wages of labour in cutting down the 
trees, sawing, fashioning, and transport, would comprise the total 
cost. The item of carriage would be considerable. I would therefore 
suggest, if the experiment is deemed advisable, that the stocks be 
made here in light block, leaving the barrel, and lock-fittings, and 
polishing to be done at the arsenal of Fort William. This would 
greatly reduce the cost of carriage, compared witli that on logs, and 
facilitate transport on bullocks and tatoos, the cheapest and quickest 
mode in the hills. 

8. The quickest and most effectual method of making the experi- 
ment would be, to authoiize the expendiiiure of a small sum, say 
Rs. 300, in making and sending to Calcutta, stocks in light block. 
My own attention and Captain Bishop’s would be sedulously given to 
SCO the experiment made quickly and with the utmost economy ; and 
acc ording to the result, future supplies, if desired, might be procured 
through the Executive Officer, or by contract. I speak without 
correct data, but I think that the stocks might be delivered in 
Calcutta under Rs. 1 : 8, each. 
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9. The cold season is the best for cutting down the timber ; but 
it would not be necessary to wait for that time to try the experiment 
as to the cast of the stocks, although, if it become necessary to 
furnish large and regular supplies of them, it would be advisable 
to cut the timber at that season when the sap is at most rest. 

10. Any further particulars you may require on this subject, pray 
give me an opportunity of communicating. 

Daijeeling : ^th June, , (Signed) A. Campbell. 


To A. Campbell, Esa., Darjeeling. 

I beg you will accept my best thanks for your letters of the 2nd, 
6th, and 9th instant, which I only delayed acknowledging until the 
specimen gunstock should arrive. It came to hand yesterday even- 
ing, and to-daiy I shall have the pleasure of laying it, and your 
valuable communications, before Sir Henry Hardinge, with whose 
wishes on the subject you shall be further acquainted. The wood 
seems to be of excellent quality, and remarkable for its lightness. I 
am surprised the subject has not attracted attention before this ; 
perhaps it has done so, though I can find no trace of it. Captain 
Pemberton just mentions the fact that the walnut grows in Bootan, 
and in one of the volumes of the Agricultural Society's transactions, 
there is casual mention of walnut timber being found in Nipal. The 
difficulty of supplying walnut timber to the arsenals in England is 
now so great, that the Ordnance are seriously thinking of substituting 
some other wood for it, to the great discomfort, of course, of the 
soldier, and detriment to his efficiency. Now if India could supply 
the English army, and by consequence other armies, with timber for 
gunstocks, it would, of course, become a very important and valuable 
staple of our export trade, I will take measures to ascertain the 
value of the other kinds of timber which you mention as having been 
sent by d&k banghy." 

Calcutta: \9th June, 1845. (Signed) C. Beadon. 

To A. Campbell, Esu., Darjeeling. 

The annexed note is not very favorable for the Darjeeling 
walnut, but perhaps you may be able to send a more valuable speci- 
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men. You will also be able to ascerfaiii, how far the conj^ture as 
to the wood being of the branch and not of the trunk is correct. 
There can be little doubt, that if walnut timber, equal to that grown 
in England, is found in this country, in sites where carriage is avail- 
able, it will prove an immense acquisition.’’ 

Calcutta : Htk July^ 1845. (Signed) C. Be ADO N. 

I suppose we shall receive the report to-morrow or the next day. 
“ 1 understand the stock is not considered a valuable product. The 
wood is soft and easily indented. The stock is supposed to be made 
out of a branch, and not out of the wood of the stem. However, we 
shall receive the report in a day or two.” 


MODE OF PREPAUING SEEDS FOR TRANSMISSION TO INDIA, AND 

OF PRESERVING THEM AGAINST THE RAVAGES OF INSECTS. 

Extract of a letter from Capt. Hugh Robison, dated Aurungahady 
13M November y 1846. 

“ I do not know if the following is worth communicating ; but a 
few years since, when I was at home, I got some seed (vegetable) 
which I put into phials, which were all immersed in water at 100®, 
and these corked, and sealed, and sent to Bombay by sea : by the 
above process, I proposed to expel all the moisture that would be 
exhaled in the bottles from the seeds in the hold of a ship, which 
usually destroys seeds, when bottled or otherwise closed from the ex- 
ternal air. The result looked like success, for though I did not get 
them to sow, for a twelvemonth, all succeeded perfectly ; but as I 
have not had the experiment repeated, I do not exactly say the result 
was a proof of the efficacy of the plan — but I think it very probable. 

“ Another experiment I tried last year is this — Having a larger 
stock of marrowfat peas than I required for the season, and having 
usually lost such overplus in former years by the insects, I threw 
what remained into a strong arsenical wash for 20 minutes, and then 
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exposc/i them till perfectly dry again, and so put them by for this 
season, and completely got quit of the insect, and now the seed is 
growing, and from which I have had two crops. Of course I took 
cai*e to prevent any one using any of them.” 


REPORT OF AN EXHIBITION OF VEGF.TABLES AND FLOWERS HELD BY THE 

BHAUGULPORE BRANCH AGRI-IIORTI. AND FLOllICULTITRAL SOCIETY. 

(communicated by MAJOR T. E. A. NAPLETON, SECRETARY OF THE 

SOCIETY.) 

On ]Monday evening, the 2.3rd of November, 1846, the first exhibition for 
1846-47, of flowers and vegetables, took place in the public garden. Nearly 
the whole of the ladies and gentlemen of the station, together with some 
visitors from adjacent places, and several native gentlemen honored the 
meeting with their attendance. 

Tlie tables in the show room were completely covered with tlie floricultiiral 
and vegetable produce of the season. 

Two. committees were formed for awarding prizes, and simultaneously 
commenced testing the specimens in the above departments. Mrs. Watson, 
IMiss Russell, and Mr. Hodgson kindly adjudged the prizes in the former, 
and Dr. Grant, Mr. Glover, Mr. Wallace, and Baboo Gooroo Chum Mittcr, 
obligingly acted as judges in the latter. 

The bouquets of flowers, consisted of a fine display of roses of six varie- 
ties, of heliotrope, verbena, a few passifloras, silver creeper, geranium of 
six sorts, honeysuckle, sweet briar, myrtle (one bouquet of that favorite 
flower having Ix^en gathered from a plant brought out in the Agincourt and 
presented to the Society by Captain Nisbett), tecoma stans in great beauty, 
double daisies, russelia floribunda, poinsettia, galardia picta, dahlias, ipomma 
rubrocoerulea, thunbergia grand] flora, mignonette, zinnias of favorite colors, 
plumbago capensis and three other varieties, abutilon striatum, cum vYiulth 
aliis. There was also a fine assortment of exotics from the garden of R. F. 
Hodgson, Esq., Civil service, Monghyr. 

In the vegetable department there were nomc early cauliflowers, vegetable 
marrow, peas, beet root, mangul wuneul, French beans, turnips, carrots, 
onions, lettuce, endives, new potatoes, love apples, Jerusalem artichokes, 
Tenasserim yams, West and East India arrow-root, red turnip radishes, 
asparagus, Cabool capsicums, leeks, and several baskets of indigenous vege- 
tables. 

In this department a fine basket of new potatoes, raised from Clicmi 
Poonjoe seed, in the Society’s Garden, particularly called fortli the praise 
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of the umpires, and tlicy pronounced tlic Wliolc of the vegetables of tljio pub- 
lic garden to be of the most satisfactory order. With reference to the rainy 
season having been prolonged this year to an unusually late period, the 
produce of vegetables from private gardens, was also considered good ; but 
those brought from the garden of Jolm Glass, Esq., were considered far 
in advance of all others, and the umpires requested the circumstance to be 
noticed in this report. 

Prizes to the amount of 40 Rupees were awarded by the two committees. 

To the Mali of Captain Don, several small prizes for a bouquet of roses, 
sweet briar, mignonette and zinnias of favorite colors ; also for peas, early 
potatoes, Jerusalem artichokes, and love apples. 

To the Mali of John Glass, Esq., for the best chrysanthemums, and double 
daisies ; also for early cauliflowers, asparagus, Jerusalem artichokes, French 
!>oans, turnips, and Tenassorim yams. 

'fo the Mali of James l*ontet. Esq., for the best specimens of verbena, 
lavender, and geraniums of six sorts. 

To the Mali of G. F. Brown, Esq., for Jerusalem artichokes, celery, beet 
root and leeks. 

To the Mali of Cleveland House garden, for the best bouquets of roses, 
sweet briar, heliotrope, myrtle ; also for the best celery, carrots, turnips, 
lettuce, and endive. 

Several small prizes were awarded to the gardeners of Baboo Gooroo 
Churn Mittcr, Baboo Ooinanauth Ghose, Mudden Tliackoor, Sergeant Major 
Smith, Quarter-Master Sergeant J. Dowling, Shah Enayut Jloossaiii, and 
Moonshee Waris UIlcc, for early cauliflowers, endive, beet root, Tenasserim 
yams, Cabool capsicums, peas, indigenous vegetables, &;c. A:c. 


This opportunity is taken of notifying tlie following donations to our 
Branch Society since the 1st of June last. 

A money donation of twenty Rupees from J. Dulian, Esq., Bhaugulporc. 

A donation of some Ilubshcc niisins from James Ralph, Esq., Pay and 
Postmaster, Aurungahad. 

A packet of fresh coffee seed from Colonel Ouseley, Governor-General’s 
Agent at Chota-Nagpore. 

From Walter Landale, Esq., Futtyporo, about 4 maunds of superior accli- 
mated Nerbiidda wheat (produce of his farm) for the public garden sowings, 
and for distribution to agriculturists. 

The sum of one hundred Rupees from R. Lowther, Esq., Civil service, 
Allahabad, who has compounded for his subscription. 

From John Brown, Esq., Bhaugulporc, a number of rare fruit and other 
young trees, brought by him from Penang in the finest possible order. Tlie 
mangostcen is amongst them. 
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A fi^e collection of orchideou8 plants, from Captain George Cox, 60th Re- 
giment, collected at Darjeeling, and received in beautiful order. 

A few of the finest Malda mangoo gmfts from the Hon’blo F. Drummond, 
Civil service, Malda. 

From Baboo Gooroo Churn Hitter, a bottle of caulifiower seed. 

From the Honorary Secretary, several hundred choice flower plants and 
cuttings, 40 leechee grafts, several rose-apple, citron, and lime grafts. 

A few choice apple grafts from J. Finch, Esq., Tirhoot. 

From C. D. Russell, Esq., Civil service, several choice flower plants and 
flower seeds. 

From James Fulton, Esq., of Sultaiigunge, 12 fine and healthy Assam tea 
plants. 

From A. Arrouch, Esq., several violet plants. 

From R. Lowther, Esq., Civil service, Allahabad, a plant of the Aristo- 
lochia indica, (the snake-plant.) 


List of nev) subscribers since the last show^ held on the June^ 1846. 

Moulvee Uahruff Ullee, Mozuffurpore, Tirhoot. 

Gopaul Lall, Mozuffurpore, Tirhoot. 

J. E. B. Lillie, Esq., Civil sendee, Patna. 

B. Money, Esq., Civil service, Humeerpore. 

H. N. Elton, Esq., Civil surgeon, Goruckpore. 

C. R. Crommelin, Esq., Tirhoot. 

T, Gibbon, Esq., Tirhoot. 

Baboo Khettru Mohun Mookerjie, Deputy Collector, Bhaugulpore. 

C. H. West, Esq„ Tirhoot. 

James Ralph, Esq., Aurungabad. 

John Mackenzie, Esq., Tirhoot. 

James Thomson, Esq., Tirhoot. 

Colonel Story, C. B., 9th Cavalry. 

T. H. Elliot, Esq., Civil service, Mooteharee, Tirhoot. 

J. Beaufoy Grisenthwaite, Esq., Darjeeling. 

Captain R. F. Grindall, Gyah. 

Moulvee Mahomed Majid Khan, Bahadoor, Principal Sudder Amecn, 
Bhaugulpore. 

Moulvee Mahomed Muhamid Khan, Sudder Ameen, Mozuffurpore, 
Tirhoot. 

R. F. Cahill, Esq., Tirhoot. 

J. Lynch, Esq., Tirhoot. 

Maynard Howell, Esq., Tirhoot. 

R. N. Shore, Esq., Civil service, Bhaugulpore. 

George Mitchell, Esq., Tirhoot. 
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liuboo lihugwan Doss, Diiaugulpore. 

Kobcrt Lowther, Esq., Civil service, Allahabad. 

F OP all the above donations and the support the Society continues to • 
I'eceive from nearly 250 subscribers, the best thanks and acknowledgments 
of this our Branch Society are hereby accorded. 

By order of the Garden Committee, ' 

(Signed) T. E. A. Napleton, 

Honorary Secretary^ 
Jihauynlpore li. A. //. and F. Society. 


OV TIIK DISTINCTION BETWEEN THE DORMANT AND ACTIVE INGRE- 
DIENTS OF THE soil,. BV DR. DAUBENY. 

In the Bakeriaii Lecture for 1845,* I took occasion, whilst treating of the 
Kotation of Crops, to insist upon tlie distinction between what may be term- 
ed the dormant and the active ingredients of a sofl with reference to the 
plants that grow in it. 

When we consider, I remarked, the nature of a soil in an agricultural 
point of view, or in reference to its suitableness for the growth of various 
kinds of vegetables, two questions naturally come before us ; namely, what 
amount of ingredients, capable of being assimilated in the course of time by 
the crops, docs it contain j and secondly, what is the amount of those which 
are present in a conJitrion to be actually available for their purposes, at the 
jirecise moment wlien the examination is undertaken. 

Both the above points are obviously quite distinct from that relating to 
the total amount of ingredients which exist in it, and hence some might be 
disposed to add to the labor of the two preceding investigations, that of 
as(;ertaining the whole of its constituents, whether in a state to be affected 
by the ordinary agents of decomposition, or not. 

The latter question, however, seems to me to possess, with reference to 
the agriculturist, only a speculative interest, and when introduced into a 
report intended for his use, may bo more liable to mislead than to instruct, 
unless due caution be taken to point out to him, how much of each ingredi- 
ent is to be regarded as inert, and how much of it as applicable to the fixture 
or present uses of the plant. 

I^et us take the case of a natural soil, composed of certain kinds of disinte- 
grated lava, or even of granite, in which it is evident, that an actual analysis, 
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conducted by means of fusion with barytes, or lead, or by any of those other 
processes which chemists employ for decomposing compounds of a refractory . 
nature, would detect the presence of a large percentage of alkali, not im- 
probably of a certain amount of phosphate of lime, and in short of all those 
ingredients which plants require for their support in sufficient abundance. 
Nevertheless, land of this description, in consequence of the close union of 
the elementary matters of which it consists, and the compactness of its 
mechanical texture, might be as barren, and as incapable of imparting food 
to plants, as an artificial soil composed of pounded glass is known to be, not- 
withstanding the large proportion of alkali contained in it. 

Tims I have myself observed,* that the soil which covers the serpentine 
rock of Cornwall, although the latter is principally made up of a mineral 
consisting of— 

SiUca 4307 

Magnesia 40*37 

Alumina 0*25 

Lime 0*50 

Oxide of iron 1*17 

Water 12*45 — Ills in ge it. 

contains, neverthcless,^o minute a proportion of magnesia, that in an analy- 

sis of small sample its presence had been altogether overlooked by me, in so 
great a degree may the mechanical condition of the components, and the 
state of combination subsisting between them, preserve a rock from the 
decomposing action of the elements which tend to set loose its treasures. 

Now it seems obvious, that whatever cannot be extracted from a soil by 
digestion in muriatic acid during four or five successive hours, must bo in 
such a state of combination as will render it wholly incapable of imparting 
anything to a plant, for such a period of time at least as can enter into tho 
calculations of the agriculturist ; and moreover, that all which muriatic acid 
extracts, but which water impregnated with carbonic acid fails in dissolving, 
ought to be regarded as at present contributing nothing, although it may 
ultimately become available for its purposes. 

I have therefore thought proper to distinguish between tho immediately 
available resources of the soil, and those ultimately applicable to the uses of 
the plant, desigpiating the former as its dormant and the latter as its avi'we 
ingredients. 

The portion dissolved after digestion in muriatic acid will contain both 
tho dormant and the active; that taken up by water impregnated with 
carl)onic acid will consist merely of tho latter ; the difference in amount 
between the two will therefore indicate tho dormant portion of its contents. 

* Lecture on the Application of Science to Agriculture, from the Journal of the Royal Agri- 
cultural Society of England, Vol. Hi., part i. 
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. The dormant and active portions may'both be comprehended under the 
designation of its available constituents, whilst those which, from their state 
of combination in the mass, can never be expected to contribute to the 
growth of plants, may be denominated the •passive ones. 

Every soil which is capable of yielding an abundant crop of any kind of 
plant after fallowing, must be assumed to possess in itself an adequate sup- 
ply of all the ingredients necessary for its Support in an available condition ; 
but it IS plain that these could not have existed in an active one, or such an 
interval of rest would not have been required for rendering them efficient. 

Accordingly it is’ quite possible, that after ten years’ cropping, the soil of 
iny experimental garden might still retain plenty of alkaline salts and phos- 
phates, although what was ready to be applied to the uses of the plant had 
for the most part been absorbed by the crops previously obtained. 

With a view then to this branch of the inquiry, I first ascertained the 
nature and amount of the ingredients separeble from a given weight of the 
soil by means of muriatic acid ; and *2ndly, those obtained from the same by a 
definite quantity of water impregnated with carbonic acid gas. By a careful 
analysis it was ascertained that the soil of the Botanic Garden at Oxford con- 
tained, within an area of 100 square feet, and a depth of 3 feet from the 
surface, d'O lb. of phosphoric acid, 6*9 lb. of potass, an^ 2*9 lb. of soda, all in 
a state to be separated from the general mass by muriatic acid. 

That the above, however, were for the most part in a dormant condition, 
appeared from the much smaller amount of the same which could be extracted 
by W'ater containing carbonic acid, for it was found that of alkaline sulphates^ 
not 1 1 lbs. could be procured by these meaiw, whereas 


6’i) lb. of potass would kave formed 

12*7 

2*,9 lb. of soda 

fy5 

Together . . . 

19*2 lb. 

Ijxtrdctcd by carbonic acid water . . . 

11*0 „ 

Difference ... 

8*2 „ 


and that of phosphate of lime only 7134 grs., or less than 14 ounces were ob- 
tainable i whereas 3*5 lb. of phosphoric acid, equal to near 7*0 lb. of phospliate 
of liinr, had been taken up by muriatic acid from the same. 

By operating in a similar manner upon soils of the same quality as the 
above, which liad been cxliausted by several years’ previous cropping, it 
appeared, that whilst the amount of the ingredients alluded to as dormant in 
the -oil did not much vary in the tw'o cases, that of the active ones was 
beyond all comparison greater in the sample of unexhausted soil. 

Tliis will appear from the following table 

* The alkalies wcic estimated as sulphates, as it was found couveuient to unite them witli 
sulphuric acid, in which state they admitted of being heated and weighed without incurring 
loss. 
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From these facts, and from otlicrs stated in the course of my memoir, 1 
have conceived myself warranted in deducing the following conclusions : — 

1st. That it is quite consistent with the general tenor of the preceding 
facts and observations, to maintain with Boussingault, that the falling off of 
a crop is dependant as well upon a deficiency of organic 'matter proper to 
promote the nutrition of the plants, as upon a failure of its inorganic princi- 
ples ; not indeed that the organic matter enters, as such, into the constitu- 
tion of the vegetable, but tliat by its decomposition it furnishes it with a 
more abundant supply of carbonic acid and ammonia, which supply accele- 
rates the development of its parts, and thus at once enables it to extract 
more inorganic matter from the soil, and enables the sojl to supply it more 
copiously with the principles it required for its nutrition. 

Hence, perhaps, in part, the advantage of intercalating the Ijcguminosm 
and other fallow crops, which generate a larger amount of organic matter 
than the Cerealia, and which thus serve to enrich the soil by what they leave 
behind them. 

2iidly. That it by no means follows, because a soil is benefited by manuring, 
even though that manure iiiay, as in the case of bones, guano, &c., derive 
its efficacy from the phosphates it supplies, that it is therefore destitute of 
the ingredient in question, since it may happen that it possesses abundance 
of it in a dormint though not in an immediately availahh, condition. 

In these cases, in which the agriculturist has been assured by the results of 
actual analysis, that there is no real dearth of the principles essential to his 
crops in the soil under cultivation, but where he has ascertained, either by the 
chemical mode pointed out, or by an experience of the good effects brought 
about by manures, that the substances in question are not in a state to become 
immediately applicable to the purposes of vegetation, three courses appear to 
be open to him : — 

Ist. To apply a sufficient quantity of the same materials in a state in 
which they can be absorbed by the plants without delay ; 2ndly, to allow the 
ground to remain fallow, by which expedient time is given for a further 
decomposition of its materials, and for a renewed extrication of its useful 
ingredients, to take place ; Srdly, to produce, by the various methods in daily 
use, such a stirring and pulverization of the ground, as may admit of a more 
thorough admission of air and moisture, and consequently accelerate the 
process of disintegration in a greater degree than would take place under 
natural circumstances. 

it'xamplos will occur to every one of the successful adoption of each of 
thes*’ three practices : of the first, in the ordinary process of manuring, and 
especially in the beneficial consequences resulting from the use of bones in 
the exhausted pastures of Clieshiro and other similar localities ; of the 
second, in tho system so general in the early stages of agriculture, that of 
allowing land to remain at rest for a certain period with a view of restoring 
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to it its exhausted powers, — a method which would be absurd, if tlie alkalies, 
phosphates, and other of the more scanty ingredients were absolutely wanting, 
but which would be likely to prove efficient, if they were only locked up 
. within the recesses of the soil, and required time to call them into activity ; 
of the third, in the practice resorted to by Jethro Tull, who boasted that he 
could realize an abundant crop, year after year, without manure, provided the 
ground were sufficiently stirred and broken up, — a statement which seems 
confirmed, by some of the results of spade husbandry, and in a certain degree 
by those detailed in tliis paper, with respect to the permanent crops which 
are herein mentioned as having been made the subjects of experiment. 

The choice between the above three methods will of course be determined 
in each instance by a balance of economy ; and although in general this latter 
consideration will incline the fanner to prefer the ordinary method of manur- 
ing, either to the sacrifice of a year's produce, as in the second method, or to 
the expenditure of labor required to put into practice the third, still there 
may be cases where it might better answer his purpose to resort to one or 
other of them, as' being more advantageous in itself, or else more suitable to 
the circumstances of his case. 

At any rate it may be important for him to be assured, that at the very 
time he is ransacking the most distant quarters of the globe for certain of the 
mineral nngrodients required for his crops, he has lying beneath his feet in 
many instances an almost inexhaustible supply of the same. 

For there seems no reason to doubt, that the whole mass of rock, whicli 
constitutes the subsoil in the secondary and tertiary districts of this country, 
is nearly as rich, in phosphates and in alkalies as the vegetable mould derived 
from its decomposition ; and although the soil, in which the experiments in 
my garden were conducted, possessed a depth perhaps three times as gnmt as 
the average of those in which farm produce is generally raised, yet, on the 
other hand, the amount of phosphates and of alkaline ingredients reported to 
be present in the latter appears in many instances greater than that deter- 
mined in the case before us. 

Thus Dr. Ure* gives an analysis of a soil in the parish of Hornchurch, 
Essex, which contained four grains of phosphate of lime in 1000 grains ; 
whereas, of ours, the same quantity yielded little more than one-fourth of a 
grain ; and if the former be regarded as an exceptional case, I might have 
referred to Sprengel, who states that the percentage of phosphoric acid in 
the soils he analysed varied from 0*024 to 0*367 ; and in the subsoils from 
about 0*007 to 0.2. 

I detected many years ago phosphate of lime in several secondary lime- 
stones, chiefiy taken from the oolitic formation, and Mr. Schweitzer of Brigh- 
ton has determined the proportion of that ingredient in the chalk near 
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Jirighton, to be not less than one grain in the 1000. We need not therefore 
resort to South America for bones, if means could be found for extracting 
this ingredient economically from the rocks of our own country, 

»‘irdly. These facts place in rather a new light, although one, it is conceiv- 
ed, not less striking than before, the importance of taking care of the various 
excromentitious matters at our disposal, whether proceeding from animal 
or from vegetable sources. 

Such substances indeed contain the products which nature has, with so 
large a consumption of time, and by such a number of complicated opera- 
tions, elaborated from the raw material contained in the soil, and has at 
length brought into the condition, in which they are most soluble, and 
therefore best fitted to be assimilated by the organs of plants. 

To waste them is therefore to undo what has been expressly prepared 
for our use by a beautiful system of contrivances, and to place ourselves 
under the necessity of performing, by an expenditure of our own labor and 
capital, those very processes which nature had already accomplished for us, 
without cost, by the aid of those animate or inanimate agents which she has 
at her disposal. 

4thly. I’he analyses above reported may suggest caution as to the infer- 
ences which some might be disposed to deduce from certain researches lately 
announced, with respect to the power which a plant possesses of substituting 
one alkali, or one earth, for another in the processes of vegetation. 

riiis substitution indeed, however brought al)out, is a fact which hardly 
admits of being questioned, supported as it is by the testimony of men so 
cTiiinent as Saussure and as Liebig ; and indeed many of the analyses detailed 
by me in the Philosophical Transactions might be appealed to in corroboration 
of its truth. 

Thus wc fiud, tliat whilst the amount of bases agreed pretty nearly in the 
three crops of the same plant wliich had been analysed, the proportions 
between them often varied considerably. Tliis is particularly seen in the case 
of the lime and magnesia, the deficiency in one of these earths being often 
made up by an excess in the other. 

In like manner a deficiency of potass is found to be compensated by an 
increased amount of soda, and the same remark seems to apply to the acids. 

Still wo have not as yet sutftcient data for determining to what extent this 
exchange of the usual ingrediem for another can take place ; whether indeed 
the same organ, or the same proximate principle belonging to the plant, 
ma y admit at all of this change in its constitution taking place ; or if it can, 
in what degree the presence of this new principle may affect ils healthy 
development. 

Ily turning to tlie Table which states the relative quantities of alkaline 
ingredients extracted by water impregnated with carbonic acid from the 
different soils, it will he seen, that in most of those the amount of soda 
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predominated over that of potass, and yet the latte^ alkali was principally 
found in their ashes ; an indication at least of some superior adaptation of 
potass to soda with reference to the oi^nization of plants/ 

Again, it is remarkable, that whilst in several of the soils soda appeared to 
exist in the form of a carbonate (since the quantity of chlorine was so small 
that only a minute trace of it was discoverable in them), in many of the 
ashes of the plants only as much soda was detected as would contain sodium 
equivalent to the chlorine present. 

Hence it would seem to follow, that common salt, when it acts beneficially 
upon land, does not assist the crop by virtue of the alkali it imparts to it, but 
operates in some other as yet unexplained way ; and that it is still ques- 
tionable, at least in the case of terrestrial species, whether plants have the 
power of decomposing chloride of sodium, and of separating its chlorine. 

Lastly, the analyses contained in this paper may bo of use at the present 
moment, by contributing to show how much still remains to be done, before 
we can flatter ourselves at having attained any sure knowledge of the normal 
constitution of plants, or of the range of variation of which under natural 
circumstances it is susceptible. At a time when certain enlightened mem- 
bers of the Royal Agricultural Society have prevailed upon that great 
body to devote a portion of their funds to the prosecution of the chemical 
analysis bf the ashes of vegetables, whatever tends to rene’er more palpable 
the importance of such an investigation may be of service, in aiding their 
meritorious efforts to give a more scientific direction to the inquiries which 
such Associations are intended to promote, and in vindicating the utility of 
the course which they have in this ii»tanco adopted. 

Now the facts and observations detailed in the present paper contribute in 
two respects towards this object, viz., 1st, by showing that the conij)osition of 
the most commonly cultivated plants is still open to much uncertainty ; and 
2ndly, by pointing out in what way an exact knowledge of their inorganic 
ingredients might aid us towards the solution of many important pnictical 
questions. 

I hope it will not be attributed to any blindness #n my part to the defici- 
encies and imperfections which exist in this paper, if I remark, that an in- 
vestigation of a rinplar kind to the one herein detailed, if carried out on a 
more adequate scale, undertaken on ground m'>re carefully selected, conduct- 
ed with a more vigilant attention to all iho minute circumstances which 
might influence the result, and accompanied by a regular series of analyses, 
both of the soil and of the crops, during the whole period of their continu- 
ance, would be of essential service in clearing up many points in agricultural 
science which yet remain questionable. 

• Thfs is also shown very strikingly in a paper on the analysis of Fuoi road to the nritish 
Association at Cambridge, by Mr. BchwcKzer, in June, 1845. 
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My memoir may servo also as a kind'of illustration of that mothod of 
scientific book-keeping, which I proposed sometime ago, at once as an useful 
exercise for the agricultural student, and as a means of introducing greater 
precision into the conduct of our experiments on this subject, and which I 
am therefore happy in having this opportunity of rendering ‘more generally 
known and understood . — ( From th6 Journal of the Royal Agricultural 
Society of England, VoL vii. 184fi.> 


EXPERIMENT AT PROPAGATING PLANTS BY LEAVES. COMMUNI- 
CATED BY A. H. CHEEK, ESQ. 

To James Hume, Esq., Honorary Secretary, Agricultural and 
Horticultural Society, 

Hear Sir, — In 1844, I pro»jured two small plants of Hoy a 
carnosa, commonly called the ‘‘ ivcuc-plant,** from Mr. Hudson, of 
Barrackpore, which I brought with me to this station, (a distance 
of more than 700 miles,) where from the dryness of the climate 
compared to that of Bengal, (as I imagine) one died away, and the 
other was visibly drooping; anxious to preserv^e a specimen of the 
plant, and knowing that experiments of propagation by leaf had been 
successful, I took a strong and healthy leaf which I planted in a 
flower-pot, with rich black mould, hoping it would take root and 
thrive; the result has proved, as I so much wished, and the stem of 
the leaf planted in October, 1845, has shot forth roots which are now 
spreading in every direction, although as yet nothing has appeared 
above ground. It having thriven so well for upwards of a year, and 
lived through the hot-winds (during which time it was placed under 
the shade of some plantain trees near a well) prognosticates well for 
its future growth ; if this be an uncommon system, and one worth 
trying in India, where seeds are so liable to be injured by damp, I 
shall he happy to furnish you with further accounts of the progress 
of my experiments. 

I am, &c. 

(Signed) A. H. Cheek, Surgeon, 
lullutpoor, vid Saugor, Sindians Contingent, 

2 d 
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P. — Some orange leaves that were planted at the same time 
with that of Hoya carnosa, lived from October till April, when they 
were destroyed by the hot-winds: however, this year I shall take 
precautions against such an event occurring. 


ON THK PROPAGATION OF PLANTS BY LEAVES. 

(From the Gardeners' Chronicle^ for IS45.> 

There is one point in the History of Propagation which surpasses all 
others in its interest and importance, but which can scarcely yet be said to 
excite in this country the attention it demands. We mean the multiplication 
of plants by leaves. Gardeners unskilful in the art of striking cuttings, find 
it difficult to manage successfully anything more untractable than a Pelar- 
gonium, and fancy the propagation of hard-wooded plants by cuttings alto- 
gether impossible. As to leaf-striking, it is not thought of. 

Gardeners an; not to be blamed for this ; physiologists, who should have 
directed them, have not given to the phenomena of leaf-piopagation tlie con- 
sideration that they deserve. In DeCandolle’s Physiology the subject is 
dismissed in two or three pages ; and although the theory of the matter is 
touched upon by that author, he by no means embraces the main points 
included in it. And in the Theory of Horticulture, where it occupies a chap- 
ter, the manifest error has been committed of assufning it to be probable, 
that although many leaves may be used for the purpose of propagation, yet 
that the greater part, when separated from their parent, are incapable of 
being so.” 

When that strange compound of knowledge and quackery “Agricola^s 
Husbandry” was translated by Hradley, the gardeners of the day must have 
regarded the author as a romancer, for he gravely assured them that all 
manner of trees may be multiplied by their leaves ; and in corroboration 
of the assertion, lie represents in one of his copper-plates a field actually 
planted with the loaves of oranges and hmons. This plate illustrates, as 
he says, “ how by means of fire and mummy, leaves, twigs, buds, and branches 
may be turned into shrubs and trees, by planting them in the ground.” 

** Having observed,” he adds, “ that the leaves of some plants may very well 
be used instead of joints or shoots, I shall now undertake to show how the 
leaves take root. The curiosity for cultivating vegetables, it is well known, 
has long since been carried so far as to occasion an attempt to raise a tree 
from a leaf, just as F. Mandirola made the experiment with a lemon-tree-leaf. 
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His words upon this subject, taken out of his writings, are as follcAvs : — ‘ I 
tryed a masterpiece, to wit, to plant citron, lemon, and such like leaves after 
the following manner. I took for that purpose a sort of little flower-pot full 
of the best-sifted earth ; I planted in it some leaves of those kinds of trees, 
with their stalks so deep that the third part of the leaf was covered with 
earth ; over that pot I fastened a small pitcher full of water, so as that it 
might drop directly down into the middle of the pot, and the hollow which 
was made by the falling of the drops I continually filled up with fresh earth ; 
thus they cost me but a little trouble, and they all shot up and grew very 
well. 1 pursued it with the greatest patience in the world, and found that 
through a too often dropping of water, the leaves began to rot, and so wasted 
away of themselves by little and little, so as that at last nothing was left but 
the stems ; but it having been observed since, that from the callous matter 
that came forth at the bottom, both roots and branches shot out ; it appears 
that all exotic hams may at any time be converted into trees. For this 
operation I make choice of tho months of July, August, and November ; but 
those who have stoves and greenhouses may perform it even in winter, and 
in that case they shoot the better in the spring. Those who have a mind to 
do it in the spring will have some success ; but it is not so very sure, which 
ought to be chiefly ascribed to the inconstancy of that season.’”^ 

This statement, made in the year 1721, is very remarkable on many ac- 
counts. To be sure, the enthusiasm of the worthy Dutchman did run away 
with him ; and it must be confessed that he could have had little notion 
of what is possible in the vegetable world when he flattered himself that 
orange and lemon groves might be created by sticking their leaves in the 
open fields. Nevertheless, his speculations were founded on very important 
facts, and are connected with properties in leaves which we arc only just 
beginning to recognise. 

We never heard of any one striking orange-trees from their leaves, but we 
entertain no doubt of the possibility of the thing ; for although in this coun- 
4>i'j we rarely attempt to apply the practice to any sorts of leaves except those 
of a fleshy texture, like gloxinias, gesneras, &c., yet !Mr. Neumann tells us 
that the hard and dry-leaved theophrasta latifolia has been struck by him in 
this way ; and what is more, that when the leaf was cut into two halves, the 
one half struck root as well as the other. It will be obvious to all who know 
what a theophrasta is, that if such a leaf as that may be made to strike root, 
there can be no conceivable difficulty in obtaining the same result from the 
leavt s of oranges, lemons, sweet bays, rhododendrons, hollies, or any other 
sort of evergreen. The difficulty will reside in the varying structure of such 
plants, and tho consequent uncertainty about the peculiar treatment which 
<<acli leaf may demand. What may be extremely proper in one case will 
ho destructive in another. Kxperience is therefore wanted ; and numerous 
€*xperimciits must be made to determine the dotaiVs of such a practice. But 
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those eKporiments will have a betW chance of leading quickly to success, if 
the theoiy of the action of leaves is understood. 

No plant can form a new individual without first organizing a bud. That 
must be in all cases the first step in the process of propagation. Now buds 
are known to spring exclusively from the soft pulpy or cellular matter that 
constitutes the flesh of plants, and not from their solid woody (or bony) parts. 
Tliis cellular matter is formed by nature out of organizable fluids produced 
by the leaves, and by the leaves only, or their equivalent, as in the instance of 
the green bark of the leafless cacti. Hence it follows that leaves arc really 
the great agents of propagation in any case, whether layers, cuttings, or other 
forms of multiplication are had recourse to ; for the power possessed by the 
parts of plants so named is derived immediately and exclusively from the 
leaves. No wonder, then, that leaves should themselves become agents of 
propagation. 

But leaves in. their natural state arc connected with the stem by a peculiar 
and admirable mechanism, which insures their being continually and abun- 
dantly supplied with food out of which they may prepare the organizable 
matter that is in the first instance to engender cellular substance and after- 
wards a bud. If this mechanism is disarranged the leaf dies, or becomes 
unhealthy, and loses its bud-creating power. No disturbance of the me- 
chanism* in question can well be greater tlian that whicl. separates the leaf 
from its stem, and therefore the chances of the leaf dying arc increased in. 
proportion. But if, notwithstanding the separation of a leaf from its supply 
of food, means can be found to nourish it in some other manner, it may be 
kept alive ; and if its vitality can only be preserved long enough, it must 
necessarily go on forming cellular matter, which again will obey that irresis- 
tible impulse which compels a bud to be engendered ; and the bud being 
formed, a new plant will follow as a matter of course. 

The problem to solve is how to nourish a leaf as well as it was nourished 
by its parent. To that question propagators have exclusively to direct their 
attention, for there is no fact more certain in nature than that if the supply 
of proper food to a leaf is but kept up, form a new plant it inevitably must. 
What the manner is of doing this will be the subject of cohsideration another 
week. 

Striking the leaves of plants is not, as at first sight may appear, a process 
more curious than useful. It is quite conceivable that it may become of the 
highest horticultural interest. Mr. Barnes, of Bicton, in another column, 
has suggested that the camellia would be much improved if it was grafted on 
a better stock than that which is commonly employed, viz., the single red ; 
and he remarks that the unhealthy condition of camellia reticulata itself 
is also undoubtedly owing to its dislike of that particular stock. He is pro- 
bably right ; and it would be desirable to ascertain, firstly, whether camellia 
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reticulata will not givw better if not grafted at all ; and, secondly, whether 
it would not make a far better stock for the others of its race. But if this 
should prove to be so, there will remain the difficulty of getting camellia 
reticulata cheajdy enough to be used as a stock. Striking its leaves offers 
the only means of doing so ; and there should be no greater difficulty in 
operating on it than on a theophrasta. 

This is, wo trust, a sufficient reply to a correspondent who criticises the 
statement made by us last week, when w'e asserted that the operation of leaf- 
striking surpasses all others in interest and importance. That it is of the 
highest Interest no one can deny ; for what thing is there in the whole circle 
of gardening more surprising than the fact that a plant may be multiplied 
not only by its seeds, by its branches, and by its buds, but even by pieces of 
its leaves — by division of parts which the passer-by regards as mere objects of 
decoration, and scarcely of greater moment than the green shreds of linen 
and velvet which the flower-maker stamps into a wreath for a lady’s bonnet. 
Can we possibly conceive anything better calculated to impress upon the 
mind the prodigious importance of these wonderful organs than a knowledge 
that they possess a vital energy of such force as to be able to produce a young 
})laiit ? Physiologists teach us that leaves breathe and perspire ; but common 
j)eoj)le can see nothing of that, and possibly disbelieve it. The microscope 
shows the leaf to be a most complicated and elaborate combination of tubes 
for carrying sap, and pores for ventilation, and twisted threads like windpipes, 
and cavities that act like stomachs, and long galleries of communication, 
a single square inch of which is more intricate than the skill of a thousand 
children of DaedalusS could — we do not say contrive but— imagine. But there 
is not one man in ten thousand who possesses a microscope, or can use it if he 
has one ; and statements like these carry no conviction to his mind ; for 
ho can see nothing more in a leaf than in a piece of paper or parchment. 
The regenerating pow'cr which a leaf possesses is oiiC, however, palpable 
to the senses, and which all men can see ; it therefore serves, better than any 
other demonstration, to impress upon the mind a conviction that it is an 
organ of the highest importance in the vegetable economy. For he must 
indeed be dull who can suppose that the office of propagation is intrusted 
by nature to any except parts of the most essential consequence. That con- 
sideration alone should put an end for ever to the ignorant practices’ of 
smothering or destroying foliage, for which bad gardeners are notorious. 

With regard to its importance in a practical point of view, that, no doubt, 
remains to be proved ; and it is mainly in the hppe that attention will be 
skilfully directed to it that these observations liave been made. It will, 
however, we trust, be considered, that if the operation of striking leaves can 
be reduced to tolerable certainty, it will give a new arm to gardening ; 
and it is only reasonable to conclude that if several kinds of plants will 
readily submit to such treatment, others may be brought to obey the same 
power. 
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As lias been already stated, the problem to be solved is how to nourish 
a leaf, removed from its parent, as etfectually as if it were in its natural posi- 
tion. The difficulties connected with the question will perhaps be diminished, 
if we first ascertain what the means are by which certain leaves have been 
made to grow already. Mandirola tells us that he struck his lemon and 
orange leaves by keeping the soil in which they were inserted continually 
wet ; that those of July, August, and November struck best, and the spring 
leaves worst. Mr. Knight, who made the leaves of the common peppermint 
grow, planted them in the early part of summer, in small pots, in heat, 
under glass. Bits of watercress leaves will strike root freely ; but it is only 
such as float on the water. A curious instance of this is mentioned by 
Turpin. The larva, he says, of a species of phryganea, very common in 
ditches, uses its sharp jaws to cut in pieces the leaves of the watercress, in 
order to form the sheath in which it lives. But the >talk is the only part of 
which this little creature makes use ; the leaflets it snips oflf ; these, aban- 
doned to their fate, float about until they shoot out a few rootlets ; next 
follows from the centre of such roots a conical bud, and presently afterwards 
a young plant springs into existence. The common way of converting succu- 
lent leaves into plants is to place them on damp sand, under a bell-glass, 
or without one, according to the nature of the leaf. Mr. Neumann does not 
tell us Kow he struck bits of theophrasta leaves, and we t berefore conclude 
that it w’as done under bell-glasses like other cuttings : he, however, states 
that the end of the stalk should always bo a little buried in the carih, and 
that the leaves should be taken from the middle of a branch ; the result 
is then more certain than if radical” leaves are selected, by which we sup- 
pose him to mean leaves near the bottom of the branches. 

It is clear from this that water is employed as a substitute for sap, in order 
to nourish the leaf, and that this is mainly relied upon. There are, however, 
some other points to which attention should be directed. 

Of these, the first is to select leaves at the right season : if they are too 
young, they are not capable of feeding themselves when sundered from their 
parent ; if too old, their vigour is impaired, and their vitality on the wane ; 
this, too, diminishes the chances of success. Hence it was, no doubt, that 
Mandirola preferred the leaves of July and the following months — a period 
when the orange leaf in Italy is in its greatest vigour ; and this, too, seems to 
explain the reason for Mr. Neumann's direction, that leaves should be taken 
from the middle of a branch. 

A second precaution should doubtless be the application of more warmth 
than the leaves had been previously subject to. All the vital energies of 
plants are increased under the influence of heat, and in a case of this sort 
nothing should be neglected that would stimulate the flagging powers of life. 
Aided by warmth the leaves form their secretions faster, generate their 
cellular matter faster, and so form their callous Kooiicr, Quickness of action 
is everything in such an operation as leaf-striking. 
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A tjl^rd condition to insure will be perfect equability of moisture ; the leaf 
musV^not be expected to feed by the end of its stalk exclusively, but food 
muit be presented to its whole surface : not, however, too much, nor too 
litcle. If too much, the leaf will be unable to digest it, and will perish 
t)f repletion ; if too little, the cells Mall collapse, their excitabilty will be 
impaired, and there is an end of the experiment. In this consists the great 
difficulty of the operation, for leaves have very different powers of taking in 
food and of digesting it ; and nothing but experience can adjust exterior 
conditions to the peculiar organization of species. 

The last point to whicli we need direct the attention of our readers is 
the necessity of exposing leaves to the free action of light.- In natural condi- 
tions, a leaf does something more than feed — it breathes. The one act is 
as needful as the other. In the light, respiration goes on freely ; in the dark, 
it is suspended, or at least is much impeded. But in sunlight, a leaf not only 
breathes, but loses water — a circumstance of no importance to it while upon 
its ])arent plant, because all loss is then made good from instant to instant, 
through the veins which pass out of the stem. Separated from its natural 
source of supply, the condition of the leaf is entirely altered ; and it cannot be 
expected that the loss occasioned by evapomtion should be as equally and 
instantaneously compensated. The only way of meeting this difficulty is 
by covering leaves with bell-glasses, whose edges are sunlc in the damp sand, 
or earth, in whicli the leaf is to be struck. In this way, the leaf will always 
be in contact with moist air. Under a bell-glass, the perspiration of a leaf in 
sunlight is then so much diminished as to be of no importance, because, 
if the leaf is losing water, it is also absorbing it, and this as copiously as 
its necessities demand. It may therefore be exposed to the conditions 
favorable to its breathing, without danger of injury. 

We are not, however, prepared to state whether thin leaves will really bear 
any amount of sunlight under the circumstances just described : that is a 
matter for inquiry ; and we now commend it and all other questions connect- 
ed with this operation to the ingenuity and skill of those whose knowledge of 
plants enables them to grapple with difficulties. We may be sure of this, 
that no one can institute a series of experiments into the subject of leaf-strik- 
ing without gaining very valuable physiological information, whether he suc- 
ceeds in the attempt or not. 

I have been in the habit for the last three years of raising Camellia stocks 
from leaves, and I consider the plan an excellent one. The Camellia pteoni- 
flora being the strongest growing sort with which I am acquainted, is the one 
I select for the purpose. In March, with a sharp knife, I cut off as many 
leaves close to the branch as I want, taking, of course, the buds off with 
them. The leaves are potted immediately in 48-sized pots, in peat and sand, 
and are placed about one-third their depth into the soil, and the pots aw then 
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planged into a tan-bed where no fire-heat is employed ; they are i;over6d 
with a hand-glass^ kept moderately moist, and shaded when necfs.ssary. 
These leaves strike root, grow vigorously, and in two seasons make good 
stocks for grafting on. This mode of raising Camellia stocks is very conve- 
nient, for it is often easier to procure leaves than grafts, and the plan 
answers well when leaves are sent from a distance. In April, 1843, a blos- 
som of a new double Camellia was sent to me ; it had travelled upwards of 
300 miles, and was so diy that I could not discover its color ; there were, 
however, two or thteo leaves attached to it, one of which was treated as 
above, and I have now from it a very strong plant, 5 feet 6 inches in height, 
producing nine flower-buds ready to expand. The plant has been stopped 
twice in order to cause it to throw out branches, which are now 11 in num- 
ber ; the circumference of the stem is 1^ inch at the bottom. I likewise raise 
orange stocks in a similar manner : the leaves are cut off in August, and are 
potted but not covered with hand-glasses. The stocks which I use for orange 
grafting are citrons, wliich being strong groMTrs, make excellent plants by 
the following summer. The citrons, I imagine, may however be grown much 
quicker by putting in the leaves in February instead of in August. I have no 
doubt that the plants will be sufficiently strong to be grafted by the end of 
July or early in August.— J. Markham, The Gardens, HewelL 

That we did not over-estimate the interest to be taken in the question of 
propa^ting plants by their leaves is evident from the letters that have 
reached us on the subject. We select a few only from the correspondence 
before us, for the sake of the facts they adduce with reference to this curious 
operation. 

That success is attainable, even in the present state of our infonnation, to 
a greater extent than is usually supposed, is quite certain. For example : — 
A more unpromising plant than the Fuchsia could hardly be selected for ex- 
periment, and yet it proves to be one of those most willing to multiply itself 
by its leaves. We have the following fact from an intelligent correspon- 
dent, Mr. Reid, of Noblethorpe 

“ Last spring I put in a few cuttings of Fuchsias under a bell-glass ; on 
taking them up for potting, 1 found amongst the sand two leaves that had 
dropped from the cuttings, and got imbedded amongst the sand about half 
their length, caused by occasionally taking off the glass to water the cuttings : 
to the petiole of each 1^ was attached several fine fibres, nearly half an inch 
long. I carefully replaced them in the sand, and put the glass over them, 
and in a few weeks they both produced shoots, and are now good strong 
plants : the variety was Money-pennyii, a particular thin-leaved sort.” 

We do not, however, include among instances of unexpected success Mr. 
Markham^s interesting account of his Camellia propagation because that is, 
as Professor Henslow has pointed out in another column, analogous to 
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Htrikiiig from oyos, which is not at present under consideration. It ^ill be 
l»ett(^r for the present to confine attention to instances of failure. 

“ HP states that the native gardeners in India arc familiar with the 
operation of pi’Oi>agating plants from their leaves ; and having frequently 
witnessed their success, he was induced to make the experiment on the leaf of 
an orange-tree. lie cut off the leaf-stalk close to the leaf, which was inserted^ 
about I -nth of its length into the mould i it struck root as readily as any 
cutting, could have done ; at the expiration of a twelvemonth he shifted 
it, when the pot was found filled with healthy fibrous roots. The maili 
stem was as thick as a crow-quill, but there was no appearance of the forma- 
tion of buds. At the expiration of above three years and a half, matters 
continued much in the same state, except that latterly a diseased spot appear- 
ed on the upper part of the leaf ; this he cut off', and the remainder continued 
healthy ; the stem had enlarged to the thickness of a swan’s quill ; the pot 
was filled with roots, hut Hill there Idas no appearance of the formation of 
huds ; and, despairing of success, he threw' away the plants some months ago. 

Mr. Paul, of C^hcsliunt, states that ho has found some kinds of rose-leaves 
root more freely than even cuttings, but that they have invariably refused to 
form buds. 

Another letter, sigmed « J. II.,” repeats the same complaint. The writer 
finds no difficulty in persuading leaves to root, hut he cannot succeed in forc- 
ing them to form a stem. We quote his statement at length 

“ Among other leaves, T have tried, in rattier an extensive way, those of 
roses, especially the various kinds of perpctuals, bourbons, teas, lawranccanas, 


and their hybrids, and 1 find both leaves and leaflets, separated at any part 
of tlujir stalk, to strike root even more freely than cuttings, when placed in 
Shirleij sand, covered with bell-glasses, and plunged in a moderate bottom- 
heat. A single leaflet would emit one root about an inch in length in about 
fourteen days ; a cutting of the young wood, made in the usual way, several 
roots the same length, in about three weeks ; and a whole leaf, or pair of 
leaflets, out through the main stalk, in from eighteen to twenty-one days, and 
sometimes would take longer, hut the last would bo more uncertain than cither 
of the others. The whole leaves seldom lived long, their leaflets generally 
dropping on any change of temperature, and the roots decaying immediately 
afterwards ; but the pairs of leaflets and single leaflets I have been able to 
inure to the open ground and keep alive for a whole year, by covering them 
during frost w'ith a hand-glass ; but with all the nursing and cai^ I could 
besK^w / could induce any of them to form a sinyle hud. In the hybrid 
pcrpetuals,tliatpart of the stalk which was attached to the leaflet became 
round like a small stem, forming an irrcgulai. bulb at the lower end, as Urye 
as the point of on.’.s- little finyer ; but it never gave any indication of shoot- 
ing, nlthou,h the leasts enlaryed to double their natural size. In ho sum 

mc;ofI84:Uc«ta;tro»gshootufthol>^^^^ 
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was tit, inserted in stocks, and after making a cutting of the soft part at tlu? 
summit, inserted us cuttings the five leaflets taken from each hud, thirty-tivc 
in the whole, as an experiment. This was attended with the following 
result : — The buds nearly all took, and liavo made good heads ; the sunimit 
made a good plant, and flowered the following spring ; the greater part of the 
jjieaflets rooted, but never made buds or plants. I tried a shoot of cloth of 
gold noisette, in October of the same year, and with respect to buds, soft cut- 
tings, and leaflets, met with just the same success. I should have continued luy 
experiments still further, hut 1 one day observed a plant of rosa dcvonicnis, 
which had been struck from a cutting, with one bud only, and that had gone 
blind. The leaf had prctematurally enlarged ; the leaf-stalk had changed 
from a deciduous to a permanent organ, and had become a branch, which was 
bulbing out at the confluence of the roots. I thought I would wait and see 
what this would do before I troubled myself any more with leaf-cuttings. 
Instantly commencing a liberal treatment, I shifted it into a larger pot, and 
took every pains with it ; but it never would make a bud, and in three or 
four months it died a natural death. This put me in mind of what gurdciiors 
call blind cabbage plants, and T made up my mind to have notliing more to do 
witli leaf-cuttings (except for bulbs, herbaceous plants, and tuberous- roiitod 
plants) until I could make a blind cabbage plant sprout. 'I'lio art of doing 
this I have not yet discovered. When Staticc arborca ;»as a scarce plant, ] 
struck several leaves by layering the mid-rib of the leaf, hut witli no bettor 
success. They fonned I’oots and a tuberous appendage, but I ke])t them 
until I wa.s tired l)efore they showed any signs of buds. I cut throngli 
the mid-rib at about the centre, then passed the knife on each side sloping 
upwards, about half through the leaf ; thus forming a tongue, which I 
bent down into a small pot full of light mould. These were kept in a 
moderate heat, and uniform moisture, and in about a month they rooted, and 
were taken off, but with the ill success already mentioned.” 

Whoever the writer of this letter may be, wo must congratulate him upon 
his good sense and skilful way of recording his observations, which are full of 
useful suggestions. Just now we must confine ourselves to the matter in 
hand. 

That some leaf-cuttings, after having made roots freely, refuse — cither 
wholly, or for sometime — to form buds, is well known. Clianthus puniceus 
belongs to the first class, and gloxinias to the last ; but gloxinias sprout freely 
enough with a smart bottom-heat, and when bright days follow the winter, 
during which they lay dormant. We suspect that all such cases may be 
forced into bud-making by the judicious application of sufficient stimulus. 
What ** J, If.’s” dormant leaves wanted was plenty of bottom-heat, and the 
utmost quantity of light to which they could possibly be exposed. Wc should 
have placed them close to the glass of a propagating housc,jDnc-half of them 
under and the other half without a bell-glass, and have given them a bottom- 
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heat ol* from Th"* to for Staticc arborea*or from 6*0^ to 70"^ for rosc»;. Wo 
sliould have exehanged Shirley sand for coarse peat and loam^ and have water- 
ed them with weak manure water. By this means we should have exposed 
tluiin to the most favorable circmnstances that could be brought to act uj>on 
them, and we should certainly anticipate a successful issue tuthc experiment ; 
it is, however, but an experiment ; for, as we have already stated, this 
<ninous operation has excited little attention up to the present time, and 
a good many failures may be expected before the high road to success sliall bo 
macadamised. 

Wbat the unwilling roses and staticc, and orange-tree wanted, was not 
vital for<^e, for that they seem to have possessed in abundance. It way 
something on which to exercise their vital j>ower that they stood in nee<l 
of. That something was, in all probability, organizablc matter; and organiz- 
ablo matter can only be generated by plants under the inlhience of bnght 
sunlight. Darkness, or obscurity, are fatal to its production. In order to 
enable them to form such organizable matter with the utmost rai)idity, 
an elevated temperature would probably be found of important assistam^e. 
We are not sure that we should not even lay bare the upper surface of tlie 
callous formed at the ])asc of the leaf- cuttings keeping up a moist atmosphere 
around it. For it is in that <nillous that lie concealed those invisible germs 
n Inch are eventually to arrange themselves in the form of a bud. 

Of this at least W'c are sure, that men like J. II.,” bearing in mind 
these recommendations, will easily devise some means of gaining their end. 
That the callous formed by a leaf-cutting nwst eventually form a leaf-bud, 
under the proper circumstances, is as certain as that a live egg must hatcli if 
the bird will hut sit upon it long enough. 

It would be worth trying the experiment too upon blind cabbage plants ; 
n(»t for the value of sucli things, certainly, but for the sake of settling a 
curious physiological question. If such plants can only be kept alive, there 
is no doubt that they will bud in the long-run. 

The example referred of raising camellia stocks from leaves ought rather 
to bo called the striking of l)uds. I am quite aware that goriqs arc often 
dt^vcloped from certain succulent leaves, and that they are capable of be- 
coming perfect ()lants ; but surely this is a pliysiological fact of a different 
description from the one l eferrcd to. The example with which I am most 
familiar is in gloxinia ; hut here also I observe the gardener always cuts off 
a poriioii from tho surface of the .stem, where there is, doubtless, a latent 
hud. 'Fhc use of the leaf, in these caye.s, appears to bo much the same as 
tliat of a cotyledon to the plnmulc— to supply the bud with nutriment, until 
it .shall have protruded its roots. The leaf may further act in continually 
absorbing moistui'c, and farming fresh proper juice, iiiucli as those cotyledons, 
which rise above ground and become green.— K JJfndouK 
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'riiis intcrosting subject appears to have been studied more on the cou 
tincut than with us, particularly in Germany ; and as we are beginning 
experiments, it would save time and trouble if we were in possession of 
the facts alixjady ascertained in tliat country. Would it not, therefore, be 
desirable to solicit such information from correspondents at Berlin, Vienna, 
and jMunich ? The experiments commenced by Mr. Lucas, in the Botanii^ 
Garden, Munich, in 1839, must have furnished some useful data, and at 
Menna. matters have been accomplished with which we are yet puzzled. 
Lindley’s “ Theory of 1 lorticnlture” was lately timislated there into German, 
and the translator — a scientific gentleman— added some useful notes of his 
ow n to many of the paragraphs (vol. iii. p. 398). Under par. 78, which refers 
to this subject, he writes : ‘‘ The fine leaflets of a pinnated rose-leaf yield, 
under proper cultivation, fine little plants.’^ Now, with this ‘‘ j)roper cul- 
tui*e” we arc not yet ac(iuainted, for from these fine leaflets on a common 
petiole we have not yet been able to form one plant, as far as I am aware. 
From experiments which 1 have made, J conclude that almost all leaves that 
have sutticiont substance in them to allow of their being separated from the 
parent plant, without withering, will form callosities on their petioh‘s, under 
the ordinary treatment of tender cuttings. But the degrees of excitability 
in diflerent plants is such that the callosity of some leaves will furnish buds 
in a wc*ek or two, while others i^equire montlus to do this. Others again tului 
years before they fonn buds. 1 luive kept camellia leaves, having largo cal- 
losities, during four years, without their forming buds, and i have read of 
leaves which did not produce buds till the tenth and even twelfth year. Orangc- 
Icaves with me took from twelve to eighteen months, and some even longer, 
before they foniied buds. 1 have ascertained that old leaves will form buds 
much sooner than young ones, but young leaves will form a callosity iu hvss 
time than old leaves. Hence, the latter, if they are healthy, are best in cases 
that require a long time to make buds ; the petioles of old leaves, like all 
soft parts of a tree, are more charged with the organized matter, which 
furnishes buds, than those of young leaves, and hence their power of sooner 
forming buds. Tlic dean of Manchester, in the “ Gardeners’ Magazine,” pro- 
posed a very curious exj)eriment to he tried by gardeners, a few years since, 
which might easily be tested. He inferred that if the callosities formed 
by two allied plants could Ikj made to mix with each other when being 
formed, that a bud from tlie united ma>s would partake of the habits of 
the two plants which formed the callosity. As this is a curious problem 
in vegetable physiology, and there is nothing in science to ()pj)o.se it, it 
is well worth trying,— />. Jkalon, 1 We parlivnlarli/ recommend this cx • 
periinent.] 
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London JJortlfmltural t^ocie.lyy Profossor of AgriculturxU Chemisit'y. 

The late incstimahlc article on Electro-Culture from the pen of Mr. 
William Sturgeon, which appeared in Noi XII., New Series, of this Journal, 
claims the most serious attention. Far from desiring to supersede him in his 
attemjit to accredit the cause he with so much skill and zeal undertook, 
it is my object to add force to what he has advanced. I therefore shall take 
the liberty to pass in cursory review the leading points of his article, and 
)>y appealing to the authority of Dr. Michael Faraday, of the Royal Institu- 
tion, endeavour to elucidate the electric theory in general, so far as it may 
he ])ossible, to induce the agricultural reader to give credence to the rmllfy 
of that agent which abounds in every particle of matter throughout nature. 

'riie late awful storms, and the tremendous manifestations of that povjfu- 
whicli all of us have recently witnessed, must strike the mind with assurance 
of the great fact, that electricity abounds in the air ; and, under certain 
conditions, renders the watery vapour, which constitutes clouds, highly 
eh‘ctrical. During the tremendous heats which prevailed from May 20 to 
August 1 — heat which vvas of a dry character, with considerable density of 
the atmosphere — there was occasional transitions, wherein the air bceanie 
sultry, oppressive, and vaporous. The ^ir^t of these changes occurred with 
the summer solstice, when electric clouds formed, and some rain followed. 
l*i*evious to this period,, though the theriiiomctcr rose far above there 

had been no appearanco of thunder clouds, or of evening lightning*. The 
north or easterly winds had generally predominated ; but with the 4th oi 
July, and «diangc of wind to S. and W., occurred the second sultry transition ; 
and then, as too often has been the case of late years, on the 5th and Gtli of 
.fuly the land was visited by awful thunder, which introduced the usual rain 
of the season. These thunder storms arc almost always succeeded by cool 
temperature, and so it happened in the present year. Again, the fine hot 
weather returned, and again the air became highly electrical and oppressive, 
followed on the 1st, 2iid, Jrd, and 5th of August by those fearful storms of 
thunder and hail, which appear to have visited every country of the king- 
dom. 

Wc have thus proofs, ample and conclusive, that, l)y .so/or influence acting 
specifically upon the ground, the atmosphere becomes replete with that 
extraordinary i)owcr which we term eUrtfidtg, Having tlius generalized, 
1 come, without further preface, to tlio con.sideration of Mr. Sturgeon's 
Essay, which, as tin' writer assures us, was ‘‘ undertaken for the sole purpose 
<.f stiiimlatirig fiirmers and other cultivatt.r-^ of the soil to pursue their impii- 
ries in this important branch of research. ’ 
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rassii:g by the gi*catcr part of the two first sections, pp. 26*3-2()r>, the latter 
of which recites several instructive experiments of philosophers at different 
periods, referring to the influence of atmospheric electricity on veyHation ; 
hut at the top of page 267, we meet the name of Air. Pine of Maidstone, 
which recalls to recollection a paper that appeared some years since, addressed 
to the Editor of the New London Alechanics’ llegister, signed T. P. I 
copied it entire for my Domestic Gardener’s Araniial, 2nd edit. p. ,‘lll,l)e- 
lieving that, according to the then existing state of science, it embodied 
nearly all that was understood on “ the Relation between electricity and 
Veyetaiionr I now extract the most important passages verbatim. 

The leading principles contained are, — that, vegetation is continually extracting ehctiii- 
ertluvium from the atmosphere, which is constantly, though in degrees materially diilering, 
in a state of positive electricity ; that the structure of vegetables, and their juices, are a<lai)tL’tl 
to act with the greatest efficacy in imbibing the cffiuvium, and that it is highly probable they 
are indebted to its influence for their vitality. Vegetables abound in pointed terminations, 
communicating with juices passing through capillary tubes, and possessing strong cunduettug 
virtues, the inference ife strongly confirincd by applying vegetable point,s to the extemsion or 
prime conductor of an electrical machine. For, though it be only the juices of vegetables 
which possess conducting virtues, this circumstance concentrates the action of electricity upon 
them ; and its grasses, leaves, and other sharp and pointed extremities will be found (o act 
with a peculiar activity in drawing oil’ the effiuvium. Few facts, indeed, are regardeil as more 
fully established than that metallic points arc the most efficacious instnuuents in alistra«‘ting 
electricity. This conclusion can only be accounted for from tlie circuin.'^tajiCe, that the atten- 
tion of philosophers seems not to have bton directed to the action of living point.s ; for, on 
applying a blade of fresh grass and a metallic point, either alternately or in conjunction, 
to the electrized conductor, it will appear that the grass acts at a greater distance with more 
vigor than, and in preference to, the metal. The leaves of trce.s, and even their line rand 
fications terriiinating in buds, and in general all the living pointed extremities, and the sharp 
and serrated edges of vegetation, will be found to possess the same energetic condiictirig 
qualities in proportion to their vigor, and the acuteness of tlieir termination. Even a thorn 
or a thistle will vie with, if not excel, the sharpest needle in thi.s property; and it may be 
observed that they are far better fitted to act upon the electricity of the atmo.sphere, as lh«! 
dciiosition of moisture consequent to the withdrawing of the effluvium, whicdi htdds it in a 
state of vapour, so far from diminishing their conducting virtue, as in the case of metals is 
the very principle of their nutrition ; so that there is reason to conclude, that the acting of 

every point furnishes it at once with the means of its vitality, and its growth and maturation. 
A few blades of grass held towards the nob of a charged jar, the circuit being completed 
by the human body, will silently, but quickly, effect its discharge, without sensibly affecting 
the human frame, in short, every experiment upon thi electric properties of tlie points and 
edges of vegetation, evinces their peculiar adaptation for imbibing electrical effluvium be- 
yond that of any other known bodies. 

Mr. Sturgctm’H 4th section i» devoted to the consideration of atmospheric 
oloetricity (pp. 276-281) ; and to that the reader is referred in onlor to 
obtain conviction, uiJon very high atithorities, that the air abounds witli the 
subtile power so called, in a condition whereby it can be coiiiiminicuted to 
the earth through the ttiedia of rnetullie wire.s, lie cites tlie expcriiiients 
of M, Monnujr in 1762 ; of I/Abhe Mezeas in anti particularly tlioso 
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of the Father ]5cceuvia in 175(5-7, who s&ys On tlic latter cud Mtireh 
1 75(>, I climbed the high and steep mountain of St. Micliael, anil there I 
stnitclicd and insulated several iron wires ; one in the direction of the meri- 
dian of the monastery to tlio ruins of the Sepulchre^ which was 10*00 feet 
long.’^ Other and very numerous trials were made, which arc mentioned 
in lUecaruCs work on " Atmospheric Electricity and the inference drawn 
from the whole is stated in tlic followinf^ words " Ever since 1 began to 
observe atmospheric electricity during serfiue weather, the wliolo scries of 
my observations has confirmed it to me, that this electricity is constantly of 
the (>.vep,snm or positive kind.” 

We shall see hereafter the opinion on the positive and negative states 
and charges, recently formed by Professor Farad^iy ; it will now suffice to 
show, that the atmosphere is generally in a state to warrant the hyj)othesis 
and experiments of Dr. Forster of Findrassic. 

iVfr. Sturgeon adduces the authority of Cavallo, the Rev. Abraham Rennet 
of Wirkworth, and of ^Ir. Reid of Kuightsbridgo, from whom a striking 
ipiotation is given at p. 298. 

Then follow the modem experiments of Mr. Crosse, near Taunton ; of MM. 
Riot and Guy fiitssac, in lSfi4 ; a variety of interesting experiments Mr. 
Sturgeon himself ; and finally, those conducted at Sandwich in IMO by 
Mr. Weeks, the results being equally grand and appalling. 

Mr. Sturgeon winds up bis train of evidence thus — 

1 have been particularly solicitous in bringing these facts to the notice of clccfro-cultural 
finncrs, in order to convince them that the apparatus about to be described is admirably 
adapted for conveying to tho land immense quantities of the electric fluid when disturbed 
by lightning, or even by the presence of highly charged clouds ; and that at other times, 
when no cloud is present, the apparatus is capable of supplying the soil with a greater quantity 
than it could otherwise receive from the contiguous dry air. 

Having advanced proof sufficient to sustain the leading principle that the 
air contains cdcc.trieity, wliicli may be rendered available to mail by the 
t‘inpb>ynicnt of adequate machinery, we will go back tO section 3 of ]Mr. 
Sturgeon’s Essay, which irents The EUmmtary Fmciplesof Bhctri- 
cHif necessary to be understood by the Electro-culturist.” And hero the 
author enters somewliat at large upon the great principle of induction. It 
should appear that every substance in nature, and every atom or particle 
of tliat substance, is, according to its capacity, combined with, held together, 
or f)crhaps, in tho case of gases or clastic uniform bodies, surrounded in all 
its particles by this elpraentary power. By referring to Dr. Faraday’s 
« New Researches^ a striking view of electric induction may be obtained ; 
but previously wo find, according to Mr. Sturgeon, (p. 271) 

Whatuvor may lu? the quantity due to any individual object under ordinary circumstances 
It becomes exquisitely susceptible of disturbance when the circumstances vary, aud whether 
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fhese be natural or of artificial occurrence. A disturbance of tlie electric fluid in uny 
body may be accomplished either by abstractions, additions, or by merely forcing a part of 
it to some particular side of tlie body operated on. In the first condition the body woulil he 
I'ltciro- negative, in the second eleciro-positire, and in the third electro-polar » 

Without insisting upon, or indeed arguing for, the existence of two 
distinct electricities, I cannot entirely assent to this definition. If there 
be not ftro there arc at least tw'o equal states or conditions of one, 

great agent, the balance of which may he disturbed, and again restored to 
perfect equilihriuin. Whatever may be said or thought, or api)arcntly 
pi*oved by experiments, of the plus and minus conditions of disturbed 
electricity — evidence w'hich ought to be conclusive exists (notwithstanding 
admitted difficulties) to prove, even to demonstration, that two forces al- 
ways are present, setting in one toward the other, like two darts that imv^t 
at a centre, or to speak more correctly, that pass as from a centre outw'ards 
in opposite directions. To exemplify this by a familiar experiment which 
is open to any one : — It consists in sending a powi'rful shfxdv from a charged 
Leyden jar through a card, when it may he distinctly perceived that the 
puncture made hv the charge exhibits the Iwo sides of the card forced o?//- 
imrds, }\ist as if the puncture had been made by two points at and thr(dnfh 
the tissue of the card from its centre. 

Dr. Faraday has this remarkable passage at j>. Til-S, Svo. edition, series 111 of 
the New Researches ^ — 

No. 1C27.— It is a most important part of the character of the current, ami cs;cnti;i]ly con- 
nected with its very nature. Unit it is always the same. The two forces arc every where in it. 
There is never one current of force, or one Iluid only. Any one part of tlio current may, as 
respects the presence of tlic two forces there, be considered as precisely the same with any 
other part; and the numerous experiments which imply their possible separation, as well as 
the theoretical expressions which, being used daily, assume it, arc, I think, in contrail iction 
with facts, (.'ll 1, &c.'i It appear.? to me to be as impossible to assume a current of negative force 
alone, or the two at once, with any predominance of one over the other as it is to give an 
absolute charge to matter. — (Refers to 5le, 1169, 1177.) 

There h another experiment which I have performed, perhaps fifty times, 
with a cylinder machine of greater power than is usually met with in private 
hands. The re.'<?flts W’cre invariable, and at the time were to me conclusive 
of the theory of tico rdectricUies professing different ehanictors, hut attrac- 
tive of, and perfectly neutralizing each other. IVo jars of equal capacity 
were charged at the same moment by the same revolutions of the machine, 
by connecting the ball of the one with the ball fixed at tho remote end of 
the prime conductor— and tlic other with the hall of the cushion conductor — 
(for the machine was funii.shod with both — the one pi*oducing positive, 
the other at the hack of the nihlMjr, fief/allve power.) The quadrant elec- 
trometer and pith-ball guagc 3 , proved the cliargc of each jar to ho real, although 
the advocates of the Franklincan hypothc.sis presume that the jar at the 
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rubber end was emptied or discharged, and brought to the minus cohdition. 
Removing the jars, and placing both on an insulating stand, a pith-ball sus- 
pended by a dry thread of silk, was made to approach the knob of each jar — 
it was at first attracted equally by one as by the other, and then immediately 
repelled, revolving round the knob as in an orbit several inches distant from 
it. If the ball employed for one jar, so revolving, were made to approach 
the other, it - was again attracted and subsequently repelled. Again, if the 
jars were brought so near to each other, as to permit a neutral suspended ball 
to reach the two knobs, and be placed within the sphere of attraction of either 
jar, (no matter which,) it was drawn to the knob, then repelled from it, and 
instantly attracted by the knob of the other ; thus passing in successive 
alternations from one to the other, till it gradually neutralized the condition 
of each. Finally, a strip of tin-foil was placed under the two jars ; thus they 
were connected together by their outside tin-foil coatings : a jointed dis- 
charger,' with double knobs, and insulating glass handle, was then made 
to approach each knob of the jars ; and when at striking distance, the circuit 
being thus completed, explosion took place, and the electrical tension vanish- 
(id — or, to employ conventional language, the two jars were dischai*ged 
between knob and knob, as completely as any single charged jar would have 
been by forming the circuit between its coating and knob. 

Jt is evident, from the undeniable facts thus appealed to, that each Leyden 
jar was in an electrized condition, both producing similar phenomena, but in 
alternate order ; the one attracting what the other repelled : the phenomena 
of botli were sensible and visible ; it would be futile to say that the one was 
empty or winw^,' the other charged or plus. If both were electrized-or 
charged— how had they become electrized, and what the charge I The ques- 
tions are the more pertinent, inasmuch as precisely corresponding phenome- 
na are induced, when one of the jars receives a charge by its knob, wliich 
conducts to the inside coating, while the other shall be charged by present- 
ing its outside tin coating to the same conductor, the jar being first placed 
upon an insulating stool, the knob being connected yntli the earth by means 
of a chain or wire. If one conductor, therefore, can produce two different 
conditions of charge, by merely operating upon the inside coating of one jar, 
and upon the outside coating of the other, can we by possibility suppose that 
electricity is a single power ? Dr. Faraday says, at No. 11 ib 


Evolution by friction gives both powers in equal proportion : So does evolution by chemical 
action, notwithstanding the great diversity of bodies which may be employed, and the enor- 
mous quantity of electricity which can in this manner be evolved. The more promising ca^s 
of change of state, whether by evaporation, friction, or the reverse processes sUll give both 
forms of power in eiyuoi proportions; and the splitting of mica and other crystals, the break- 
ing of sulphur, &c., are subject to the same law of liraitaUon. 

(1177.) As far as experimeat has ptoccedad, it appoars therefor, impossible o.ther to evohe 
or make disappear one eleetric foree without e<,u,l and eorrespeudlug ehange in the othen 
It is also equally impossible, eiperimeni.lly, to eharge a porUou of matter^wUh one eleetn 
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forc^ independently of the other. Charge always implies induction, for it can in no instance 
be effected without ; and also the presence of the two forms of power, equally at the moment of 
the development, and afterwards. There is no absolute charge of matter with one fluid ; no 
latency of a single electricity. This, though a negative result, is an exceedingly important 
one, being probably the consequence of a natural impossibility, which will become clear to us 
when we understand the true condition and theory of the electric power. 

(1178.) The preceding considerations already point to the following conclusions : bodies 
cannot be charged absolutely, but only relatively, and by a principle which is the same with 
that of induction. All charge is sustained by induction. All phenomena of intensity include 
the principle of induction. All excitation is dependent on, or directly related to induction. 
All currents involve previous intensity, and therefore previous induction- Induction appears 
to be the essential function both in the first development and the consequent phenomena of 
electricity. 

With these leading principles, as now advocated by our great philosopher, 
we may elucidate in a few words the action and effects of simple induction. 
Suspend from a rod of dry wood two small brass, or gilt pith-balls, by threads 
of silk of equal length. Excite by strong friction of a dry and white silk 
handkerchief, a glass tube of an inch diameter, solid, and rounded off at one 
end. Let the excited tube be brought opposite to one of the balls on the 
same line with the other which is more remote : the positive electricity 
of the tube will induce disturbance, attract the negative electricity of the 
first ban, and bring it to the side next in face of it, whih at the same mo- 
ment the opposite side of the ball, that most remote from the tube, mil 
be brought into the positive condition ; this first ball will also act upon 
the other ball, and induce similar conditions ; so that if a third, and much 
smaller pith-ball, be held by a thread exactly between the two others, it 
will — provided the distance be not too great — travel between them so long as 
the electric excitation is kept up. Balls, or any other forms of mijtter, thus 
treated, become polar, one to the other, and the action by which they are 
so polarized, is termed induction, because two opposite states, each attractive 
of the other, have been induced by the exciting electric. 

I now return to Mr. Sturgeon’s essay, with a view to introduce a striking 
circumstance, worthy of rigid inquiry and observation, iie says — 

The various objects which constitute the vegetable clothing of the land are never in precise- 
ly the same electric condition, being continually positive and negative with regard to each 
other. An oak and an ash tree, for instance, though both in their ordinary or normal electric 
states, are not endowed with the same degree^ of ele<'tric force, one being positive to the other, 
and consequently, the latter negative to the former. 

Tliis mention of the oak and the ash, and their opposite electric states, 
(which latter implies of necessity a polar condition of both, induced by a 
specific condition of the atmosphere,) involve the question of how far these 
trees, at the period when they develope their foliage, may be considered in- 
dexes of the succeeding summer. Many persons have taken notes of the 
spring state of the trees, and certain provincial papers have given publicity 
to such observations. 
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It has been thus stated, that if the leaves of the oak appear much in ad- 
vance of the ash leaves, the succeeding summer will be warm and dry. On 
the contrary, the earlier development of the ash foliage may be taken as a 
prognostic of a moist summer, while a simultaneous leafing aftbrds promise of 
a changeable state of the weather. 

In 1844, the oaks had the start, the spring was fine, the summer early, and 
generally hot ; crops were carried early ; but so severe was the drought from 
the first week of April, that little or no hay was made, and green fodder 
failed. In the present year, March and April were wet and cold, so that 
fears were entertained of a bad early summer ; still, in that state of weather, 
the oaks were more than usually early — in many instances above four weeks 
in advance of the ash trees. On the 20th of May fine weather was confirm- 
ed, with great and advancing heat, which lasted, with few intermissions, till 
the storms of July 6th and August 1st. So severe was the drought in Berk- 
shire, that the rains which fell during nine weeks had not really moistened 
the ground to the depth of five inches. On the whole, the average tempera- 
ture was four or five degrees in excess to the 10th of August. It may then 
be said with truth, that since the commencement of dry weather in May, 
about the period when the ash trees had fairly put on their green clothing, 
the summer has been generally dry and unwontedly hot. 

Could it be substantiated upon decisive evidence that the comparative 
spring position of the two trees furnishes a trust-worthy indication of the 
future summer, we might satisfy ourselves that the electro-polar condition 
of either tree was dependent upon a specific electric state of the atmosphere ; 
and hence be enabled, philosophically, to account for phenomena which it 
were superstitious folly to refer to blind prognostic. The subject is un- 
doubtedly worthy of attention on the part of those who take meteorological 
observations, and note them down. 

There remains much choice matter in the whole of Mr. Sturgeon^s third 
section, which there is not now space to notice, and I must pass on to section 
5, which treats practically of electro-culture. 

Before the writer alludes to the experiments of Dr. Forster, ho says, 
p. 284— 

There is every probability before us, and not even a suspicion left to the contrary, that the 
grand stimulus of vegetable life is the electric fluid, under whicli impression we are forced to 
acknowledge that agent to be as essential to the welfare of plants as either rain or manure ; 
for independently of a stimulating force, neither manure, rain, nor soil, could lend even the 
remotest aid in propagating vegetable structures. 

'rheso are opinions, which I have advocated for years, and in which t 
entirely coincide. Decomposition of manures is essential to growth ; decom- 
position is a chemical process— and all chemical action is strictly electrical. I 
am happy to cite the authority of Dr. Faraday, as 1 find it in No. 1161 of his 
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New Researches, as it appears to me to add weight to the above theory, while 
it instructs the inquirer. 

The science of electricity is in that state in which every part of it requires experimental inves- 
tigation ; not merely for the discovery of new effects, but what is just now of far more impor- 
tance, the development of the means by which the old effects are produced, and the consequent 
more accurate determination of tlie first principles of action of the most extraordinary and 
universal power in nature and to those philosophers who pursue the inquiry zealously, yet 
cautiously, combining experiment with analogy, suspicious of their preconceived notions, paying 
more respect to a fact than a theory, not too hasty to generalize ; and, above all things, willing 
at every step to cross-examine their own opinions, both by reason and experiment, no branch of 
knowledge can afibrd so fine and ready a field for discovery as this. Such is most abundantly 
shown to be the case by the progress which electricity has made in the last thirty years. Chemistry 
and magnetism have successively acknowledged its ruling influence ; and it is probable that 
every effect depending upon the powers of inorganic matter, and perhaps most of those related 
to vegetable and animal life, will ultimately be found subordinate to it— (p. 360. ) 

Dr. Forster’s mechanism with the view to distribute electricity throughout 
an oblong surface of land, is described by Mr. Sturgeon at page 283, where 
two wood-cuts are given — fig. 4, to exhibit the radiation of electricity when 
passing through metallic wires— -and fig. 5 the position of the imderground 
wires adopted at Findrassie. 

As it may be satisfactory to the reader to become acquainted with some 
particulars connected with these experiments, I take the liberty to present an 
extract from a letter written to me by Dr. Forster, subsequent to the com- 
munications which were made public in 1844. His words are— 

The buried wires should be as straight as they may conveniently be placed ; it is not so 

important, in my opinion, that they should be magnetically due north and south, although mine 

were, and are ; but the suspended wire must be so ; therefore the two buried wires on the east 
and west sides of it, should necessarily (if not parallel to the suspended wire or wires) be of 
equal lengths. 

The rule for the height of the suspended wire is 8 to 10 feet above the utmost probable height 
of the plants, where one wire is employed ; and if more, each three feet above the one beneath 
it. My wire of a small plot, will not, on some occasions, just before sunrise, deflect the needle 
10 degrees— in an hour 90 degrees ; this I often observe in clear weather. In cloudy mornings, 
if cool, it will be 10 or 12 o’clock before the needle is deflected 90 degrees ; many other facts I 
have noted tending to this opinion. 

Connected with the length of the poles, Mr. Sturgeon, at p. 284, mentions 
the loss of color in a plot of barley over which the suspended wire was 
raised by poles 4 feet high : this loss of verdure was evidently owing to 
the attraction exerted by the pointed ferminations of the barley— they 
had superseded the wire, and put it out of office : Dr. Forster (for the expe- 
riment was his), therefore, had “ fixed to each pole a piece of dry pine, eight 
feet high, and suspended two wires to them, one at that elevation, and 
another a foot lower down, and was pleased to find that, after some time, this 
plot partially resumed its former dark-green color, which it had previously 
lost.” 
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Mr. Sturgeon proceeds to describe the several experimental trials he un- 
dertook, and gives drawings of the modifications of the wire apparatus 
employed by him ; to these the reader is referred — with the account of the 
results—at pp. 284—8, and section 6, 288 to 294. Section 7 consists of 
concluding remarks^ with Practical Rules for future Experiments, 

It should appear that Dr. Forster’s arrangement of the strained wire, in 
the direction of the magnetic meridian, as indicated by the compass needle, 
was adopted in consequence of a theory which is ascribed to M. Ampere, 
a French philosopher, who, in attempting to account for the earth’s mag- 
netism, supposed that there was a continuous flow of electric fluid round the 
axis, from east to west. 

Mr. Sturgeon questions the accuracy of the hypothesis, and the existence 
of any such currents. The magnetism of the earth itself—in its ordinary 
acceptation — as supposing the earth to be a iriagnct, is more than doubtful ; 
for, as electricity itself must be referred to the sun^ either as its direct 
fountain, or by its influence upon the surface of the eartli, as producing 
tliose disturbances of the power which we call electricity — so magnetism 
may depend altogether upon these disturbances, operating in a way, and 
by means, which as yet remain profound mysteries. 

Faraday, at Series II, No. 191, has the following remarks on terrestrial 
currents : — 

Though positive results have not yet been obtained by the action of the earth upon water 
and aqueous fluids, yet as the experiments are very limited in their extent, and as such fluids 
do yield the current by artificial magnets, (for transference of tlie current is proof that it may 
be produced,) the supposition that the earth produces these induced currents within itself, in 
consequence of its diurnal rotation, is still probable ; and when it is considered that the 
moving masses extend for thousands of miles across the magnetic curves, cutting them in 
various directions within its mass as well as at the surface, it is possible the electricity may 
rise to a considerable intensity. 

Dr. Forster, as wc have seen, insists upon the necessity of placing the cross 
or stretched wire in the line of the magnetic north— that is, at some degrees 
west of the north pole, according to the existing variation of the compass ; but 
Mr. Sturgeon, seeing " no reason to believe that a continuous electric tide in 
the air sweeps the surface of the land from east to west, nor any means, at 
our disposal, of confining electric influences within the limits of a marginal 
wire in the ground,” says, that " there is no authority, from facts, for making 
choice of the magnetic meridian and, therefore, proposes several improved 
modifications, or arrangements, of copper wires, as being of superior conduct- 
ing powers, and less liable to chemical action than iron.” He also says that, 
as the prevailing winds are, in most parts of Britain, easterly in the spring, 
and westerly during most part of the summer, he would propose to stretch a 
pair of wires from NE. to SW., and another pair above or beneath, crossing 
them at right angles. Ijrefer the reader to the descriptions and plans at 295 6*, 
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and shall confine what further remains to be said to the consideration of the 
manner in which atmospheric electricity may, upon philosophical principles, 
be presumed to affect the soil, and the roots of plants growing within it. 

It has been shown that the air is an electric, while it remains dry and 
dense ; consequently that it must, of necessity, act upon, and polarize, the 
moist vegetable tissues which are in a growing state. Mr. Forster’s experi- 
ments with iron wires, stretched over poles of different heights, connected 
with others buried three inches deep in the soil, and enclosing areas of land, 
were found to fail, or at least to become inefficient, when tall-growing plants 
— as of wheat or barley — attained height enough to attract the electricity, 
which might, perhaps, have passed through the wires ; and to have recovered 
verdure when the said wires were elevated several feet above their fiirst 
position. That wires so arranged occasionally give forth sharp, pungent 
sparks, I have been assured by the report of men who were employed to put 
them up ; and that the compass needle has been deflected when suspended 
over the polo wires, has been attested by Dr. Forster. Now, admitting 
the force of sueh evidences, we would inquire in what manner electricity, 
thus conveyed to the ground, can act upon it so as to stimulate the vegetable 
organism and promote the formation of sap by the more rapid decomposition 
and laboration of manure. 

I believe, with Dr. Faraday, that they imbue every atom or ultimate 
particle of matter, and, when stimulated, polarize it, conferring upon the said 
particles a double power, which, in the current, moves in opposite directions 
with inconceivable activity, and communicates the same powers and move- 
ments to the particles of every conducting substance within the sphere of 
their influence. Thus, then, when wires are stretched above crops, and 
conducted down to a system of under-ground wires, arranged according to 
Mr. Sturgeon’s newly proposed modifications, whatever electricity, with its 
transverse electro-magnetic radiations, may pervade the elevated wire, will 
act throughout its particles, and induce similar phenomena in every portion 
or branch of the system buried under-ground ; and thence proceeding out- 
wardly, will act upon the moist particles of manure and earth about and 
among the roots. This latter action is strictly electro-chemical, being precise- 
ly representative of that which a living plant, electrized by the atmosphere, 
exerts individually by its branching series of roots and rootlets, upon the de- 
composable substances adapted to its nutrition. 

A good deal has already been said of induction and polarization ; but 
in order to render the theory still more clear, I must, in justice to its ad- 
vocate, appeal once more to the New Researches, Thus, at p. 362, No. 1165, 
the author says — 

At present, 1 believe ordinary induction in all cases to be an action of contiguous particles 
consisting in a species of polarity, instead of being an action of either particles or masses at 
sensible distances ; and if this be true, the distinction and establishment of such a truth must 
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be of the greatest consequence to our further progress in the investigation of the hature of 
electric forces. The linked condition of electrical induction with chemical decomposition ; 
of voltaic excitement with chemical action ; the transfer of the elements in an electrotype ; the 
original cause of excitement in all cases ; the nature and relation of conduction and insu- 
lation ; of the direct and lateral or transverse action constituting electricity and magnetism ; 
with many other things more or less Incomprehensible at present, would all be affected by 
it, and receive a full explanation in their reduction under one general law. 

Dr. Faradaj has made other advances since he penned the foregoing in 
1837, and more of the mysterious connexion of electricity, and magne- 
tism has been laid open by experiment. I could earnestly wish that the 
pure solar beam were always made tlie subject of these investigations, for if is 
the fountain of all, and more likely to lead to the discovery of the truth 
of nature than the secondary light emanating from chemical combustion. 
However, discovery must, perhaps, proceed step by step, and we welcome its 
progress. 

One more quotation must suffice to disclose the position of electric laws, as 
we find it in the opening paragraphs of the Researches of 1838, on the 
‘ JDfdtUTB of the Electric Force or Forces y the electric current had been 
viewed throughout as an axis of poxoer having contrary force, exactly equal 
in amount in contrary directions., and the author thus embodies the princi- 
ples of an hypothesis derived from experiment : it assumes — 

That 2i\\ particles, whether of insulating or conducting matter, are as wholes conductors. 

That not being polar in their normal state, they can become so by the influence of neighbour- 
ing charged particles, the polar state being developed at the Instant, exactly as in an insulated 
conducting mass consisting of many particles. 

That the particles, when polarized, are in a forced state, and tend to return to their normal 
or natural condition. 

That being as wholes conductors, they can readily be charged, either bodily or polarly. 

That particles which, being contiguous, are also in the line of inductive action, can com- 
municate or transfer their polar one to another more or less readily. 

That those doing so less readily require the polar forces to be raised to a higher degree before 
this transference or communication takes place. 

That the ready communication of forces between contiguous particles constitutes conduction, 
and the difficult communication insulation; conductors and insulators being bodies whose 
particles naturally possess the property of communicating their respective forces easily or with 
difficulty. 

That ordinary induction is the effect resulting from the action of matter charged with ex- ■ 
citing or free electricity upon insulating matter, tending to produce in it an equal amount 
of the contrary. 

That it can do this only by polarizing the particles contiguous to it, which perform the same 
office to the next, and these again to those beyond ; and that thus the action is propagated 
from the excited body to the next conducting mass, and there renders the contrary force 
evident in consequence of the effect of communication which supervenes in the conducting 
mass upon the polarization of the particles cf that body. 


With this statement of a moat refined hypothesis, I come at last to the 
consideration of its applicability to electro-culture. It may so happen that 
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nature is all-sufficient to supply each individual plant with its appropriate 
share of atmospheric power, and if so, our machinery can be made of no real 
service. Still, as a question of philosophy, it would be equally edifying 
and delightful to prove that a stimulus in excess was at command ; and, with 
that discovery, we might rest pretty nearly certain of the mode of action 
in all cases where a series of copper wires was found to act beneficially upon 
the plants growing in a small plot of ground. 

By the propagation of excited particles throughout that system, we should 
act upon decomposable particles around and beyond it ; for the electric 
power thus distributed would perform the roll of a voltaic apparatus upon 
the moistened manure combined with the earth, whether they were organic 
or inorganic in their nature. 

Let experiment prove, beyond question or doubt, that the atmospheric 
electricity may be communicated to the soil, and then the cultivator can 
proceed, step by step, in hope, till at length, by the aid of chemical science, 
and the wise application of mechanical structure, something truly beneficial 
to agriculture may, in process of time, be ascertained and adopted.-— 
the Journal of Agriculture and Transactions of the Highland Society of 
Scotland, for October, 1846.^ 


TRANSMISSION OF CONIFEHA5 FROM THE HIMALAYAS. 

By James Grigor, Norwich. 

One of the great features of Arboriculture in the present day consists 
in the introduction of many species of trees belonging to foreign countries. 
Of these the chief are comprised in the various kinds of Coniferaj from 
the Himalayas. Having now a resident collector there, I am enabled to 
communicate some further particulars relative to the transmission of seeds, 
which cannot fail to interest all those who have waste lands to plant, or who 
may have friends or relations in India, through whom a supply may be pro- 
cured. With many, the policy is to keep such information to themselves ; 
but as I am anxious to see the waste parts of England full of those splendid 
trees which adorn the mountains of India, no matter by whom such trees are 
supplied, 1 am induced to lay before the public all the particulars, so far as 
my short experience goes. My collector is at present stationed at Deyrah 
Dhoon, bounded on the east by the Ganges, and on the west by its mighty 
tributary, the Jumna. This place is in the principality of Seriuagur, North 
Hindoostan. The Deodar forests appear on all the surrounding mountains, 
skirted, and in some instances the trees are intermingled, with those of the 
Kyle, which, from the seedlings in my nursery, 1 find to be the Finns excelsa 
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of botanists. The rainy season peculiar to that country generally commences 
ill July, and ends about the 20tli of September, and the best time to gather 
the cones, when they are intended to be sent home, is during the earlier part 
of October. In 1844, when the rainy season was over ten days sooner than it 
was ever known to stop before, and when the intensity of the sun was unex- 
ampled, it was necessary to gather the cones (which were rather prematurely 
ripened in that instance) three weeks sooner than usual ; but as a general 
rule the first three weeks in October may bo considered the best time to col- 
lect them. 

Great diversity of opinion exists as to the best mode of transmitting the 
seeds.* When very large quantities are to bo sent, 1 should recommend the 
packages to be forwarded by a sailing vessel. The seeds should come in the 
COUCH, packed in boxes amongst any diy chaffy substance. Every cone should 
be coated over with resin, or any other similar substance, to fill up the 
insterstices between the scales, and carefully and tightly tied, so as to prevent 
the possibilitj’^ of their expanding during the voyage. They should then 1)0 
wrapped sejiaratcly in brown paper and tied again. When thus treated, the 
air is excluded from the seeds ; but if this precaution should be omitted, the 
cones will be in pieces when they reach this country, and not one in a hun- 
dred of the seeds will vegetate, Calcutta is the sea-port for the Himalayan 
distn'et, and my last consignment of cones which came by a merchantman 
from that port, was about five months on the way. 

When the packages arc small, the overland route, via Egypt, should be 
adopted ; for by this mode seeds may be received in the course of two months 
from the time of their being gathered. The average length of passage from 
(Calcutta to England, by the Oriental jyid Peninsular Steam Company’s ves- 
sels, which carry Her Majesty’s mails, is forty-eight days. 

To Calcutta, packets should be sent by hanghy ; those not exceeding 
twelve inclics by twelve inches, or such as do not exceed fifteen pounds 

* On this point the following extract of a letter from Dr. Wm, Jameson, Supt. of the H. C. 
Uotanic Garden, Northwestern Provinces, to the Secretary of the Agricultural and Horti- 
cultural Society of India, is well deserving of notice, as the opinion of a gentleman who 
has had more experience in the transmission of the Coniferous seeds of the Himalaya than 
perhaps any other resident in India. The letter was written in reference to a request that 
the seeds might be despatched m their cones, under the impression that if taken out of their 
cones they would fail to reach their destination in germinating condition. 

“ Neither you nor Mr. seem to be aware that the Cedrus dcodara (Deodar) cones 

fall to pieces when the seeds are ripe, rendering it impossible to transmit them in cone. This 
apidies also to several of the other pines. To collect pine and other seeds, I have a large 
establishment dispersed on the hills between the Sutledge and Cali, and I expect daily to get 
large supplies. The pine seeds will however roach this [Saharunpore] with the cone. To the 
Court of Directors I send maun<j8 of pine seeds in this state, and also supply an immense 
number of individuals, and I invariably find that, if the seeds are sent by the overland route, 
they germinate. I have now [October 30th 1846] received about a maund [80 pounds weight] 
of Deodar seeds this season, and they arc, I am glad to say, in fine condition. I have ordered a 
couple of parcels to be made up and addressed, as directed.”- ffids. Journal Agricultural and 
Uorticnltural Society of India.), 

2 g 
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weighty arc received at the post office, and forwarded at the convenience 
of the authorities there, that is, when they have a sufficient quantity for 
a despatch. Some idea of the expense will ho inferred, when 1 state that the 
last parcel 1 had, which weighed 24 pounds, cost 1/. 15^. 6(L ; hut as it was 
paid to Calcutta, fifteen shillings more should he added in order to get at the 
entire cost. This is expeditious work, hut expensive. Tn order to make 
the most of it therefore, the following instructions should he attended to : — 
Gather the cones in the last week of October, when many of Ihera will he 
opening naturally with the heat of the sun : what are not open can bo ca.sily 
broken by pressure of the liand : select only plump, full seeds, detach them 
from the wings by rubbing, and then put them, along with the wings or chaff 
(which weighs nothing), into a wax-cloth bag. The chaff* will keep the seeds 
from being bruised. In this way they will reach England in safety, and a 
great proportion of them will vegetate. In no instance should they he sent 
so as to reach this country later than the end of April. Upon the whole, 
I prefer the overland route for the Cedrus deodara and Pinus webhiaiia. 
The seeds of the Kyle or Pinus excelsa and the Hill Cypress (Cupressns 
torulosa) do well enough in a common canvass bag, enclosed in a box, and 
sent by any trading vessel. The former has a thick shcll-like covering about 
the kernel, which no doubt accounts for its withstanding the influence of the 
weather; and the latter, though apparently without such protection, have 
growm remarkably well after a tedious voyage. The seeds of the P. excelsa, 
and C. torulosa should be steeped for two days before sowing in water, kept as 
warm as new milk : the Deodar, on the other hand, derives no benefit from 
this treatment. 

To a very few it may appear superfluous, but I well know that for the 
sake of the many it is necessary to add how such packages should bo a^l- 
dressed by any one living in India, who has the means of sending home j>inc 
seeds. Small packages, as I have said, will be taken charge of by the post- 
office authorities in the interior of the country : larger ones, weighing more 
than fifteen pounds, are forwarded by pony, cooky, or cart, travelling at the 
following rates Pony, six days per hundred miles ; coolcy, seven days per 
hundred miles ; and cart, twelve days per hundred miles. The package should 
be fully addressed .to the parties in England for whom they are intended, 
then forwarded, by either of the before-named conveyances, to some agent at 
Calcutta, together with an account of the value and contents of each, and 
instructions for them to forward the same overland to their London correspon- 
dents, who will duly receive, and communicate with the parties to whom they 
are addressed, as to when and where they shall be sent. The parties sending 
must pay or be answerable for the expenses payable at Calcutta, and the 
parties receiving must pay the expenses in London, vis. customs, clearing, 
&c. — ( From the Horticultural Magazine for October, 1846.^ 
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FURTHER CORRESPONDENCE RELATIVE TO THE VALUABLE PRO- 
PERTIES OF AMERICAN SUMACH^ OR DIVIDIVI, (CAJSALPINIA 
CORIARIA) and OF SICILIAN SUMACH, (RHUS CORIARIa). COM- 
MUNICATED BY DR. WALLICH. 

Extract of a letter from Dr. Royle, to Dr^ Wallich, — dated 
East Lidia Houses London; \%th Septeinher, 1845. 

** You will, I fear, have thought me very inattentive respecting your 
Dividivi, the success of which has been so complete. But the fact is, 

I did not get a report upon it from those to whom I had sent it, as you 
will see by the enclosed from Messrs. Hackblock and Clarke, succes- 
sors to Mr. Bruen, who was one of the largest Tanners in the vicini- 
ty of this huge capital. I .have tliis day seen Mr. Hackblock, who 
informs me, that the Indian grown Dividivi is as good as the 
best American samples, if not better ; but it is difficult to judge of, 
because, being without seeds, necessarily contained a larger percentage 
of tannin than if the seeds had been mixed with it. Mr. Bruen was 
one of the first in this country to use the Dividivi, but he found that 
it did not give a good color to leather ; that if used on a large 
scale, the leather became by degrees of a reddish color and hard ; 
though the smaller specimens had been soft and light colored. 
They do not use it much at present, though considerable quantities 
are imported ; chiefly used for tanning leather for soles of shoes! 
But everything depends upon the price of bark and the supply of 
other things. When bark is dear, substitutes are employed and in . 
demand. Mr. Bruen and Messrs. Hackblock and Co. also cmplojred ^ 
Myrobolans in considerable quantities; but the price was r,un up, 
in India, as well as the freight, and it became too dear to employ as 
a substitute, and I believe they do not at present employ it. 
Whether Dividivi will answer to cultivate it as an article of commerce^ 
I cannot say, as its price is only ^10 or £\2 per. ton ; but? there 
be no doubt from Mr. Teil’s letter, that it will be> yolqabje adfijii^^ 
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to the tanning substances of India, and in that respect desirable to 
cultivate. If I learn anything more respecting it, I will* let you 
know.” 


To Dr. Royle. 

Dear Sir, — We are in receipt of your favor of 9th, with its enclo- 
sure, for which we feel much obliged. Our Mr. Clarke is out of town, 
who made the trial of your Dividivi, but will be back on Saturdays in 
the early part* of the week, you shall have all particulars. 

The writer will bring you a sample of Valonia, which, if it could be 
introduced into India, would be of great importance, its quality being 
so superior to Dividivi, and its value so much greater. 

I am, &c. 

Willow-wait y Grange Road, Bermandg ; For self and partners, 
\2th September y 1845. (Signed) J. Hackblock. 

To N. Wallich, Esa. M. D., &c. &c. &c., Botanical Garden. 

Dear Sir, — I beg to return, with my best thanks, the accom- 
panying letter from Professor Dr. Royle, with its enclosure from 
Mr. J. Hackblock, with the perusal of which, I have been kindly 
favored by you. 

I am aware that Valonia Is used for tanning purposes in England, 
but have never made use of any myself. I believe the article is 
altogether unknown to our Indian Tanners ; and though I do not 
recollect that any importation of it has, as yet, taken place in this 
comitry, I observe from the London Price Currents of Nesbitt’s the 
brokers, for September 1845, that the importation from Smyrna 
(whence I believe it is chiefly brought) amounted in that month to 
1139 tons, and that 520 tons were either actually sold, or bespoke, 
in the same month of September. Its price is quoted so high as 
^15 ; and 5615-105. .per ton, while the Oak bark is quoted at not 
more that 566-45. the ton : not more than 1 18 tons of the latter 
is stated to have been sold in the same month, and the stock on 
hand to have been only 357 tons. The sale again of Oak bark is 
stated to have remained dully as in former months. Dividivi continu- 
ed in limited request, and no importations or sales of it had taken 
place in September. These facts, if correctly quoted by the brokers, 
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and 1 can see no reason to doubt their accuracy, go to give the 
Valonia a preference with the Tanners in England, over not only 
Dividivi, but even of Oak bark itself, though the latter has, hereto- 
fore, held a place in England above all other substances for common 
tanning purposes. To establish the superiority, in this respect, of 
Valonia over Oak bark, not only do we find it in greater demand, 
but even to realize a price greatly exceeding twice that of the latter. 
What the circumstances are, which give it tliis superiority, are 
wholly unknown to me, but I can, if you should wish, give it a trial, 
upon receiving from you, any quantity of the article you can spare 
me for that purpose. 

Not having had a sufficient quantity of your own grown Dividivi, 
or Sumach, to try upon a large skin or hide, I am . unable to judge 
of the fact stated by Mr. Bruen, and alluded to in Dr. Hoyle’s letter, 
namely, that when used upon large skins or hides, it caused the 
leather by degrees to become red and ?tard. I have shewn, however, 
in my letter to you, dated the 30th May, 1845,’*' the article did not 
produce these effects upon a Calf skin, and it is still my impression, 
that it will not do so even upon a hide* I have just received some 
fresh Sumach from America, and will test it upon a large hide ; the 
result, I shall place before you in due time. Tlie Sumach I have 
received, was grown in Sicily, but has come to mo by way of 
America. Should you wish for a small sample to send to Madras, 
1 sliall be most happy to supply it. 

The other fact stated by Mr. Bruen, regarding the Dividivi, or 
Sumach, namely, that it is without imch coloring matter, is what 
I also have stated in my letter of the 30th May, but this, in my esti- 
mation, so far from being any objection to the article, constitutes its 
chief recommendation ; because, as I added at the time, skins tanned 
with it, coidd afterwards be dressed into any color excepting drab or 
light yellow. 

I shall, however, when my present experiments are completed, 
report more fully and confidently on the subject. 

Kidderpore ; Yours, &c. 

12^4 December, 1845. (Signed) J. Teu. 

* This letter will be found at page 74, Correspondence department, of Vol. iv. 
of the Society’s Journal, —12 us. 
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My dear Hume, — I have how the pleasure to send you, accom- 
panying this, copy of two communications received from Mr. Teil, 
dated 14 th and 15 th instant, together with a sample of the cow 
hide, and of the Sicilian Sumach with which it has been cured. Be 
so good as to submit the above to the Agricultural Society at their 
next meeting. The skin appears to me very fine, both in its general 
appearance, and cream-white color and its texture. I trust I shall 
be enabled to furnish Mr. Teil with ample means to test the Dividivi 
grown in this garden, upon a large hide, which will settle the question 
as to its applicability for such a purpose. 

Botanic Garden; Yours, &c. 

Mth January^ 1846. N. Wallich. 

To N. Wallich, Esa.> M. D., &c. &c. &c., Botanical Garden. 

Dear Sir, — In continuation of my letter, dated the 12th ultimo, 
I have now much pleasure in forwarding to you, a small tin box 
containing a sample of the Sicily Sumach, I lately received by way of 
America ; also a small cow hide which I have tanned, entirely and 
exclusively, with some of the same Sumach. 

Like the Dividivi, or country Sumach, the foreign Sumach, as is 
evident from the hide which accompanies, has very little coloring 
matter in it, and in this respect, it possesses, in my opinion, a supe- 
riority over other tanning substances ; as leather tanned with it, will 
admit, as I explained in my letter of the 30th May, 1845, of being 
afterwards dressed into any color excepting drab and light yellow. 

Dr. Royle gives it as the opinion of Mr. Bruen, that Dividivi, if 
used upon the hides of large animals, will cause the leather to become 
by degrees hard and of a red color ; you will, however, now have an 
opportunity of judging for yourself of the correctness of tins opinion, 
by keeping the hide, which accompanies, well exposed to the air in 
some dry place, but where there may not be much dust or risk of 
injury from insects ; and ‘if the result should shew that the hide retains 
its present flexibility, and that it undergoes little or no change in 
color, I think you will, in such case, be able to give an opinion upon 
the quality of the Sumach, as a tanning substance, both foreign and 
country, very different from that now maintained in regard to it in 
England. 
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I have much pleasure in returning the samples of Valonia, which 
you were so kind as to send me for inspection on the 17th ultimo. 

Kidderpore ; I remain, &c. 

\Ath January y (Signed) John Teil. 

To N. Wallich, Esa,, M. D., &c. &c. &c., Botanical Gardens. 

Dear Sir, — You are perfectly correct in supposing, that a part 
of a hide will answer just as well as an entire hide, to enable 
competent judges to form a correct opinion of the effect of the 
atmosphere upon it, both as to the color and as to the feel. There 
cannot therefore be any harm in your cutting up for this purpose, 
the hide I sent you, in any manner, or in any number of pieces, you 
may see fit : but to guard against any unnecessary prejudice to the use 
either of the Sumach or the Dividivi as a tanning substance, it ought 
to be impressed upon those, whose judgements may be consulted on 
the subject, that any leather, with whatever substance tanned, will, 
if long exposed to the atmosphere, or long kept without use, harden 
more or less, and cause the leather to become of a darker hue than 
the color, as it appeared, when originally tanned. 

I shall, in a montli hence, be able, if you wish it, to furnish you 
with another cow hide tanned with the same substance, and in the 
same manner, as the one which accompanied my note of yesterday’s 
date. 

The Sumach used by me on the hide in question, was not as you 
have correctly inferred, the Country Dividivi (of which I have not a 
grain in hand), but the Mediterranean, or Sicily Sumach. The Country 
Dividivi will however, as I before explained, greatly surpass the 
Mediterranean Sumach in astringency, and will thereby be much more 
valuable to the trade, as a smaller quantity of it will go a much greater 
way, than a larger quantity of the other, or Mediterranean Sumach. 
It will, however, from having a little more coloring matter in it, give 
to the leather upon which it may be used, a deeper color than th^ 
Mediterranean Sumach ; but we shall be better able to judge of this, 
and of the other point, when you are next able to furnish my firm 
with a supply of your own Dividivi. 

Kidderpore ; I remain, &c. 

Voth Janvaryy 1846. (vSigned) John Teil. 
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Ataerican Sumach. 


My bear Hume, — I have \he pleasure to send you, herewith, 
half of the cow hide which accompanied Mr. Teil’s letter to me of 
the 14th January last, of which I furnished you, soon afterwards, 
with a copy as well as a small sample of the hide itself. I now fonvard 
the large remnant. I think it has kept its color veiy well. I have 
had it suspended, ever since I got it, in my study, exposed entirely 
to the air. I have likewise the pleasure to send you, herewith, a large 
good paper of Dividivi seed, just received. 

Botanic Garden ; * Yours, &c. 

31«^ Marchy 18 16. N. Wallich. 

P. S. — I also heg to send you a tin box with the Sicilian Sumach, 
to which Mr. Teil’s letter refers ; you had some from me before. 

My dear Hume, — I have very great pleasure in sending you the 
enclosed extract from a letter, from Mr. Teil, at Kidderpore, dated 
the day before yesterday ; and also part of the piece of bullock hide 
tanned by the Dividivi, which accompanied Mr. Teifs letter. I am 
quite sure, that both will be considered of much interest. 

Calcutta; Yours, &c. 

Aprily 1846. N. Wallich. 

Extract of a Letter from J. Teil, Esq., — dated Kidderpore ; Ath 
Aprily 1846, to Dr. Wallich. 

“ I have now the pleasure of forwarding to you, a piece of bullock 
hide tanned, exclusively, with the Diyidivi, which accompanied your 
letter of the 9th March last. 

This piece of leather, which was tanned in the short period of only 
96 hours, is, in my opinion, quite sufficient to remove any doubt as to 
the capability of your Dividivi being used by itself, to advantage, in 
tanning hides of any substance ; and that it surpasses in astringency 
the Foreign Sumach, and almost equals the Aleppo Galls ; although, as 
I have mentioned in former letters, it contains a little more coloring 
matter, than either of those two substances, and consequently could 
not so well be made use of, where very delicate colors are required. 

I intended to have made the experiment upon a piece of much 
thicker hide, but was sorry to find, that the quantity of the drug 
sent, fell short of what would have been necessary for that purpose. 
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1 have retained a portion of the leather, to ascertain, if any, and 
what changes, take place upon it by exposure to the air. 

As the introduction to this country of the cultivation of the Divi- 
divi, appears to have been crowned by so much success, I should 
think, with care, and the aid of your long experience, it would not be 
a very difficult matter to introduce also the Mediterranean Sumach 
plant, which, there is no doubt, in time would prove as beneficial to 
trade, as the Dividivi is likely to do. 

The Dividivi plants reared in my garden from the seeds with 
which you so kindly favored me last year, appear to be thriving ex- 
ceedingly well, as also, are those, which I sent up and had planted in 
my garden at Patna ; so that I hope in the course of two or three 
years hence, to have the pleasure of gathering aii abundant crop of 
pods from off them.” 

[Alltho specimens referred to in the foregoing correspondence, are deposited 
in the Society *s Museum, and arc open at any time, to the inspection of the 
public.—Eos.] 


FURTHER CORRESPONDENCE REGARDING THE MANUFACTXTRE OF 
INDIGO FROM NERIUM TINCTORIUM. 

To J. Hume, Esq., Honorary Secretary^ Agri-Hortkultural Society, 

My dear Sir, — I am very glad to find, by Mr Fischer’s letter 
to Dr. Wight of the 8th January last,* that my suspicions relative 
to the value of the Nerium Indigo were groundless ; but I suspect 
that Mr. Fischer’s letter gives the first intimation to the community 
on this side of India, of the existence of a Nerium Indigo Factory 
on the Madras side, and for which information, we all no doubt feel 
much indebted, and shall still feel further obliged, if Mr. Fischer 
would be kind enough to supply a few more particulars. We have 
got a superabundance of waste lands belonging to this Presidency, 
in a similar condition to those which Mr. Fischer states abound in 
“ Southern India,” and there are, at present, a considerable body of 
planters located in the neighborhood of these jungly tracts, who 
would, I dare say, willingly avail themselves of a less precarious 
* For this letter, see Vol. vi, page 129, Correspondence department.— Eos. 
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method of producing Indigo, than the existing one, which is so 
compeletely dependent on the vicissitudes of climate, and exposed to 
the risks attending the annual sowings of Bengal, and the triennial 
sowings of the Upper. Provinces. 

It appears to me, that a plantation of trees would prove more 
lucrative, than gatheriiig the leaves from the trees distributed by the 
hand of nature through the country. I suppose the trees, hi their 
wild state, are not found in clusters of many thousands in one spot, 
but a plantation could be made compact, and would therefore lessen 
the cost of carnage to the factory; for example, one square mile, 
allowing each tree to be planted distant from one another 7 feet, 
would contain 568,960 trees : a square mile is equal to 1,936 Bengal 
Biggahs of 14,400 square feet. This would not be considered a 
very large factory, and supposing the works were placed in the centre 
of this plantation, the leaves would only have to be conveyed half a 
mile to the factory.. Should any planter, however, on this side of 
India, attempt to form a plantation of Nerium trees, it would, I 
should think, be advisable to combine both species of cultivation 
' like that of Mr. Fischer, the annual or triennial shrub with the tree : 
but before any one could safely commence with such a business, 
it would be necessary to know how far the trees ought to be placed 
apart from one another, as I have only conjectured 7 feet to be the 
probable distance. We also require to know how many pounds of 
leaves a full grown tree is found to bear each season, likewise the 
size and construction of the boilers, and whether the beating vat that 
is used in manufacturing Indigo from the common plant, is also 
used without any partition in it, for beating the heated liquor from 
tlie Nerium leaves ; if so, it will indeed take a large and expensive 
bmler. ^ 

I thank I i^m speaking the sentiments of the Members, when I 
say, that we should be extremely obliged by Mr. Fischer’s affording 
us the information, which 1 have taken the liberty to solicit. We 
. should also be glad to know the nature of the improvement made by 
the Superintendent of Mr. Heath, in the beating apparatus, and which 
Fischer alludes to in his communication to Dr. Wight. 

If you agree with me in considering it necessary to obtain all the 
information which I have asked for, perhaps you will liaVe the 





9 


Nerium Indigo, 

goodness to forward my letter to Mr. Fischer through Dr» Wight. 
I think we must have further imformation relative to the Nerium, 
before we meddle with it on a large scale, as with the limited 
knowledge we have at present, we should be groping our way in 
the dark. 

Palmmw ; I remain, &c, 

2nd Becemher, 18*1;). C. B. Taylor. 

• ^ 

Extract of a Letter from G. J. Fischer, Esu., — dated Salemy \2th 
January^ 1846, to Br, Robert Wight, at Coimbatore, 

I have at length found time to give attention to the letters you sent 
me from Bengal, requiring information on the subject of making 
Palah Indigo. The points on which additional information is sought 
by Mr. Taylor are as follows : — 

1 . The distance that the Palah trees should be planted ? 

2. How many pounds of leaf a full grown tree will bear each season ? 

3. The construction and size of the boilers required '! 

4. The size of the beating vat? 

And these points I shall answer in their order. 

1st. The trees should be more then 7 feet apart, I should say 10 at 
least ; for the more room they have, of course the more they will expand 
and the more luxuriant they will be. They might be planted thicker 
at first to allow for failures, and cleared away afterwards. 

2d. A full growl tree, such as are met with in the jungles, yields from 
40 to 100 lbs, of leaf, according to circumstances of soil, locality, and 
treatment : and the trees may be cut twice a jear. It takes from 150 
to 200 lbs. of leaf, to give a pound of indigo, and that quantity of leaf 
coming, some times, 3 and 4 miles on the ryots’ heads, cost us 3 or 
4 annas. 

3d. The boiler should be of the shape and size of the an- 
nexed sketch, smaller would do, but larger would be inconvenient ; 
and 2 or 3 boilers should be made to empty themselves into one vat. 

4th. The size of the vat should be so constructed as to contain one 
foot of water in it, when the 2 or 3 boilers are emptied into it. The 
fire-places should be constructed upon the most improved and effici- 
ent plan with reference to the greatest heat attainable, at the least 
expenditure of fuel. 
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Wool from Chittagong. 


I think I have now given Mi*. Taylor all the information wanted. 
To give him an idea of our mode of working, I send him the ground 
plan of one ^of our small factories which I happened to have by me. 
We do things upon a very small scale, to what they do in Bengal. 

In conclusion, I beg you will make my acknowledgements, both to 
Mr. Hume and Mr. Taylor, for the flattering way in which they speak 
of me, and the trifling service I have rendered. 


HKPORT ON TWO FLEECES OF WOOL, A CROSS BETWEEN A SOXTTII- 
DOWN RAM, AND PATNA EWE. 

To the Secretary^ Agricidinral Society. 

My dear Sir, — I beg to send you two Fleeces, shorn from year- 
ling lambs, the quality of which appears to be an improvement upon 
the Bengalli. 

The lambs are the produce of Patna Ewes, by an imported South- 
down Ram, and were bred by Mr. Ricketts of Chittagong. 

Tipper ah ; Yours, See. 

A^ov. 18M, 1845. F. Skipwith. 


Report on the above Fleeces. 

Mr. Speed having solicited me to give my opinion as to the quality 
of the two Fleeces of Wool, forwarded by Mr. Skipwith to the Agri- 
cultural Society of Calcutta, I do so with much pleasure. 

The wool is decidedly of a very good quality for the first cross, 
uniting length of staple, and (for the sort) softness, with great uni- 
formity of quality throughout the fleece, which is much desired ; the 
quality, from its coarseness, will not admit of being used for other 
than blankets, and very coarse cloth j its market value at present in 
the home markets, is about sixteen pence per lb. 

I consider, that Mr. Ricketts has acted correctly, in having crossed 
the Patna with the Southdown, and should strongly recommend 
him to carry out the improvement, by crossing the production with 
the Merino, as he only requires now, the texture, he having pro- 
cured the length of staple, with carcass. 



Woods from Central India, 
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India can, in my opinion, if suiHcient dare were displayed in the 
several crosses, produce as good a sample of wool as any of Her 
Majesty’s Doniiiuons, from the luxuriance of the feed and the tem- 
perature of the climate ; as texture, with length of staple, ^s all that is 
necessary. 

To produce a flock embracing strength, carcass, and fineness of 
wool, I recommend the Patna Ewe, crossed with the Southdown 
llarn, then followed by a cross of thfe Merino ; if the Southdown Ham 
cannot be obtained, the Leicester Ram may be used ; but though it 
will produce carcass, the texture of the fleece will be wanting to a 
considerable degree, consequently, requiring a second cross of the 
Merino, before the necessary fineness is obtained. 

C(deutta ; \ ^th January, 1846. W. Stallard. 


REMARKS ON CERTAIN SPECIMENS OF WOODS FROM CENTRAL 
INDIA. PRESENTED BY COLONEL H. C. M. COX. 

My DEAR Sir, — Some days IRncc, I dispatched a parcel to your 
address per dawk banghy, containing specimens of Nerbudda and 
Soane Teak, and also some specimens of Khurhur, a fine grained, 
hard, but flexible wood, which would answer admirably, I think, for 
the sheaves of blocks for shipping, as it takes a beautiful polish. 

To day, I have sent you a small box with specimens of the Ner- 
budda Coal,* Had the 58th remained here another year, I would have 
sent you a great variety of specimens of wood, as the jungles about 
Mundelah, contain a very great variety of woods, many, 1 dare say, as 
yet unknown to Europeans. There is also a specimen of a very 
beautiful wood found near Mundelah, called Dangun, which I have 
sent you ; it is very strong and flexible. 

Juhhulpore ; 2^th February, 1846. 


No. 1. . 
N ^ 


Memorandum. 

Three pieces of old teak, taken from a plank, twenty 
inches broad, of Nerbudda Teak, or more properly, from 
Mundelah ; but it is floated to the neighborhood of Jubbul- 
pore by the Nerbudda. 

* A report oti this Coal will be found a few pages further on. 
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Three pieces from another plank of Nerbudda Teak. 

r Are two small pieces from a thin plank about sixteen 
No. 3. J inches broad, which was brought to me from Sohagpore near 
Lthe Soane river, where there are extensive forests of teak. 
Are three specimens of a very beautiful wood, called Bha- 
men or Bangun ;* it grows to a large swe, is elastic, and makes 
No. 4.*^ good fishing rods ; it can be got, sometimes, large enough to 
give twenty and twenty-two inch planks. One bit has had 
.a little varnish put on it. 

* Captain W. Munro, H.M. S9th Regt. having recognized this wood to be the 
same as that alluded to by Mr. Wm. Griffith in a paper entitled, “ Remarks on a 
few plants from Central India,’* which is published in the Calcutta Journal of 
Natural History, Vol. iii. it is thought that the following extract from that paper 
will be interesting to many who may not have the work at hand to refer to: — 

This plant belongs to the Natural family, Verhenacea ; it is interesting for 
being allied to the Teak, and to which affinity it owes its valuable properties as a 
Timber tree. It appears to me unknown to science. 

Hemigymnia.(a) Calyx infundibulifoUlis, striatus, 5 dentatus. Corollts tubus 
infundibuliformis; lacinim 5 (angustae, tubo duplo lungiores). Stamina 5 aqualia, 
inclusa. OvaWum, 4 loculare, 4 ovulatum : ovula solitaria, ascendentia. Stylus 
bihdus, rami profunde bipartiti, intus stigmatosi. Fructus (immaturus) drupa- 
ceus, rostrato-cuspidatus, calyce cupuliformi semicinctus. 

Arbor mediocris ; partibus novellis pube ramosa tomentosis, VoMa. opposita, cor- 
data, vel cordato-rotundata. Inflorescentia terminalis, cymosa-corymbosa. Flores 
conyesti, in apicibus pedicellorum brevium articulati, mediocres, albif 

Habitus quodammodo Kottlerae, aspectus florum Lythraricus, Pemphidis si veils. 

Hemigymnia Macleodii.(2f) 

Habitat: Sylvae Jubbulpore vicinae, plerumque cum Tectona consociata. 

Mr. Macleod remarks of this tree, ** that it is called by the natives Dahman or 
Dabyan, and is abundant in our jungles; it is not to be found at a less distance 
than from thirty to forty miles from Jubbulpore; it is almost always, if not in 
every case, in association with the Teak, but in less quantity than that tree. It 
grows to a considerable size, and has a thick stem, not quite so tall as that of the 
Teak, but of greater proportional compass. The wood is remarkable for its great 
strength and elasticity^ its properties appear to resemble those of the lance wood.’* 
)n answer to my enquiries, whether the timber might be introduced to some of the 
great marts of India, Mr. Macleod slates, “ Both this and the teak are found on 
the banks of the Nerbudda, and are floated down to Jubbulpore as late as the 
month of December ; from hence I apprehend they might be floated in the ruins, 

(a) In allusion to its half-naked fruit, in contradistinction to that of Tectona. 

[b) 1 have named this after its discoverer, one of the ornaments of the distinguished service 
to ^hich he belongs. 


No. 2. 
N. 
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r Are specimens of a very valuable, close grained cal- 
^ J led Khurhur ; extremely bard, strong and flexible, used for 
1 shafts, and would be an excellent substitute for 

^Lignum vitae and box wood for the sheaves of blocks. 

It does not attain any great size. It is a species of Ca- 
rissa, I believe ; is thoniy, and bears a coarse fruit, about 
the size of an egg. 

No. 4. Is said to be medicinal ; refined to powder, it acts as an 
emetic, and is used to prevent any bad effect from an over dose of 
opium : such is the native account I received. 

H. C. M. Cox. 


CORRESPONDENCE ACCOMPANYING A BOX PRESENTED TO THE 
SOCIETY, MANUFACTURED FROM MAHOGANY, PRODUCED IN 
THE II. C. BOTANIC GARDEN, CALCUTTA. 

From the Under-Secrefary to the Government of Bengal^ to the iSe- 
cretary to the Agri-Horticnltural Society, — dated Fort William, 
30th March, 1846. 

Sir, — I am direcU^d to transmit an extract from a letter, from the 
Superintendent of the Honorable Company’s Botanic Garden, dated 
the 23d instant, together with the oblong paper box therein referred 
to, for presentation to the Society. 

I am, &c. 

Cecil Beadon, 

Under-Secretary to the Govt, of Bengal. 

(unless the fulls at Bhera Ghaut, should be an insuperable obstacle,) to the sea. 
The wood from above Mundelah, however, cannot thus reach us, as near that place, 
there are falls which form an insuperable barrier at all periods. As far as 1 can 
judge, 1 should doubt whether the wood, either of this, or of the Teak, are either in 
si^e or quantity, sufficient to render them available for general export from this 
remote locality.*’ 

This genus appears to me more nearly allied to Tectona, than to any other of the 
same Natural family: it differs, however, abundantly from that genus in its calyx 
and corolla, the not exserted stamina, the division of the styles, and half-naked 
fruit like those of Tectona; its leaves are rough from siliceous (?) deposits. The 
other regular-flowered verbenaceous Indian genera, with which it may be neces- 
sary to contrast it, are Sphenodesme. Symphorema, Callicarpa, Hymenopyratnis, 
and perhaps Glossocaryd.** 
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Extract from a letter from the Superintendent of the Honorable 
Company's Botanic Garden^ to the Under-Secretary to the Govern- 
ment of Bengal, No. 16, — dated the 23^ March, 1846. 

Para. 2. — As the Mahogany is a tree of great value and beauty, 
and capable in my humble judgement, of being produced in this 
country, of a size and quality very nearly, if not entirely, equal to 
the best Spanish kinds from the West Indies and the Bay of 
Honduras ; I have had the accompanying three specimens prepared 
by two of the leading cabinet makers of Calcutta, from Mahogany 
produced in the low grounds of this garden ; which I solicit may be 
laid before the Honorable the Deputy Governor of Bengal. They 
consist of, — 

1st. A tea-catty made by Messrs. Shearwood and Co., copy of whose 
report contained in a letter to me, dated the 6th August, I beg leave 
to enclose. I wanted the firm to make me a plain box of the descrip- 
tion ordinarily used for holding papers, but they thought that the 
quality of the wood, would be best exhibited in the shape of which 
they have made the box. 

2d. An oblong paper box made by Messrs. Lazarus and Co. Tliis 
and the preceding, have been made from planks of timber, felled in 
this garden about three years ago. 

3d. Part of a segment of the base of a very large Mahogany tree, 
which was killed by lightning here in 1837 ; being then, I presume^ 
about forty-five years of age. This section does not comprize, the 
actual centre of the trunk, which had been completely destroyed, to 
the extent of a hand’s breadth in diameter. This very instructive and 
beautiful specimen, was also prepared and varnished by Messrs. 
Lazarus and Co., whose recent failure has prevented my obtaining 
from them, their promised report. 

Para. 3. — I most Respectfully solicit, that the tea-catty, and sec- 
tion mentioned above, maybe presented to tlie Honorable Company’s 
Museum at the India House, where I am convinced they will be much 
prized ; and that the oblong box may be presented to the Agricul- 
tural Society of Calcutta, who can easily be furnished with a section 
of the same trunk, from which the other has been taken.” 
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F rom the Vnder-Secretary to the Government of Bengal, *^to the 

Honorary Secretary to the Agri-Horticidtural Society, — dated 

Fort William ; the 1th April, 1846. 

Sir, — W ith reference to your letter of the 1st instant, I am directed 
to transmit a copy of Messrs. Shearwood and Co’s, report therein 
alluded to, and to intimate, that the Superintendent of the Honorable 
Company’s Botanic Garden, has been requested to forward to you, 
a section of the trunk of the Mahogany tree, from which the box, 
presented to the Society, has been manufactured.* 

I have, &c. 

Cecil Beadon, 

Under-Secretary to the Government of Bengal* 
Dr. N. Wallich. 

Sir, — We beg to wait on you with a small tea-box made I>f tlie 
plank of Mahogany, sent to us by you, from the Botanic Garden ; it 
is made entirely of the plank sent, and if it could have been kept a 
little longer, before polishing, it would have been a much better 
color. 

We are of opinion, that if the tree from which the above plank 
was sawn out, had stood a few years longer, it would have been 
much more solid in its grain, and a better color, and fully equal to 
Honduras Mahogany. Yours, &c. 

Calcutta; 6th August, 1845. (Signed) Shearwood & Co. 


directions for the culture of mahogany in BENGAL, 

COMMUNICATED BY N. WALLICH, M. D. 

The Mahogany seeds should be sown flat and separate in a light 
soil, covering to the thickness of about ^ an inch, and watering 
gently every evening ; of course the pots or beds should be shaded 
from the severe heat and sun. At this season, the seeds will germi- 

* This has been since re.ceived and placed with other specimens in the Society's 
Museum.— Eds. 



i6 Teak a id Sissoo from the Botanic Garden. 

nate, on an average, in 16 daj's ; I have known them to come up in 
this veiy month, so early as 1 1 days, and in 23. 

As soon as the seedlings have attained the height of 3 or 4 inches, 
they should be transplanted into pots separately. They may be 
placed out when they are one year old : that is, tlie seedlings of this 
time, should not be planted out imtil the rains of 1847. 

I cannot refrain from mentioning, that I have seen this month, for 
the first time, two Mahogany seeds, which had actually commenced 
germinating on the tree in this garden, in the capsule containing 
them! 

Botanic Garden ; 27th March^ 1846. 


COMMUNICATION ACCOMPANYING TWO TABLES MADE FROM TEAK 

AND SISSOO, THE PRODUCE OF THE H.C. BOTANIC GARDEN. 

PRESENTED BY C. K. ROBISON, ESQ. 

To James Hume, Esq,, Secretary to the Agricultural and Horti- 
cultural Society of India. 

Dear Sir, — I have the pleasure to send for our apartments in 
the Metcalfe Hall, two Lobby Tables, which I long ago got made up 
for, and presented to the Society, but which circumstances prevented 
me sending till now. 

These Tables possess an interest in being made from Teak and 
Sissoo, grown in the Company’s Botanical Garden, and given to me by 
our late lamented Vice-President, Mr. Griffith, for the purpose of 
trial how far they were fit for furniture or building ; so as a report 
might be sent by him to Government. This the Society will judge of ; 
to myself they have appeared of very superior quality ; the Teak, in 
particular, surpasssing nearly all I have seen in closeness of grain, 
and capability of polish. I am, &c. 

Calcutta; \i)th February, 1846. C. K. Robison. 

{The best thanks of the Society were given to Mr. Robison for this hand- 
some present.] 
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CAPABILITY OF THE SOIL AND CLIMATE OP CHOTA NAGPORE 
FOR THE PRODUCTION OF COFFEE. 

Extract of a letter from Lieut. -Colonel J. R. Ouseley, — dated 
Chota Nagfiore ; dtk February^ 1846. 

“ I send you down by d^wk bhangy, some cleaner Coffee for use ; 
half a seer from trees seven years old, and one seer from trees of four 
years ; as it was said to be better than any, without exception, in 
Calcutta, Mocha, Bourbon, Ceylon, &c., included; I should like 
your opinion on it. 

The Government Garden here, is flourishing, and next year will bear ; 
the Coffee plant appears to like the soil and climate wonderfully. 

The Wheat (Nerbudda) and white Linseed, has grown beautifully 
this year. I trust the seed I sent has done so with you : the straw 
of the Wheat is four feet in height, and some of the ears six inches 
and upwards in length, I am glad that it appears to answer here.” 

Report on the above specimem of Coffee^ by J. Cowell, Esq. 

The specimens which you have sent for my opinion are very 
good. The bean appears of a good stock, resembling Mocha, and 
bears all the characteristics of Coffee produced in a dry climate, viz., 
smallness with plumpness of bean, and a considerable degree of fra- 
grance. 

It would be desirable to ascertain from Col. Ouseley, the stock from 
which he reared his trees, and under what circumstances he has 
succeeded in producing a Coffee of such desirable qualities and ap- 
pearance ; and whether, on an extended scale of cultivation, he could 
manage to produce an article equally good in all respects, with pro- 
bable cost, &c. per maund ; also whether his cultivation is in the plains, 
or otherwise. 

I would suggest that a quantity of this Coffee be packed in a barrel 
(a flour barrel is generally what is used in the West Indies, the 
more effectually to prevent the article from any taint by other cargo 
in transit) and sent home for the particular opuiion of some experi- 
enced Coffee dealers in London. I think, that these specimens only 
require age, to rank them with superior Mochas in flavor and ap- 
pearance. 

28M February, 1816. 



18 Coffee from Chota Nagpore. 

My -Dear Mr. Hume, — I am much obliged to you for your note 
of the 2d October, to the Coffee grown by me here. Please to inform 
Mr. Cowell, that the stock is Mocha, ftimished to me, some years 
since, by the Superintendent of the Government Gardens, Calcutta. It 
appears to thrive so well, that with little trouble and expense, any 
extent of land might be employed in plantations of Coffee, We arc 
between 2 and 3000 feet above the sea, on a table land ; the soil is 
dry, also the air. On a large scale, I do not suppose, that the Coffee 
would cost more then eight or ten rupees a maund, but this would be 
two or three years hence. I have the pleasure to send you 121bs. of the 
same Coffee as a sample, to test in Calcutta and England.* I have 
given all mine away as seed, sending a little to Messrs. Vansittart 
and Lindesay, at Meerut and Delhi, to sow in the Hills, and to the 
Zemindars here, in Surgooja, Jushpoor, Sumbulpoor, &c., and to all 
inclined to try the experiment of growing it. 

Chota Nagpore ; Believe me, &c., 

13M Marchy 1846. J, R, Ouseley. 


RESULTS OF ANALYSIS FROM SPECIMENS OF NERBUDDA COAL; 

FORWARDED BY LIEUT, COL. H. C. M. COX. COMMUNICATED 

BY J. MCCLELLAND, ESQ. 

To James Hume, Esq., Secretary ^ Agricultural and Horticultural 

Society, 

My dear Sir, — I have the pleasure to annex the results of ana- 
lysis obtained from the specimens of coal which ac^jompanied your 
note of the 19th. 

At the suggestion of Mr. Scott, the laboratory assistant, I have sub- 
joined to the table, the results obtained from the analysis of Scotch 
Cannel Goal, to show how nearly the Nerbudda specimens received 
from Col. Cox, correspond with it. 

The specimens are not quite alike, and the sample is too small to 
form any very satisfactory result from. They seem different from 

* Three-fourths of this supply have been forwarded for report to the East India 
and China Association.— Eds. 
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Coal from the Nerbudda. 

the specimens heretofore received from ihe same quarter,^ which, 
though superior, were of the ordinary slaty kind, from which this 
differs, in the hard compact structure which allows of its being handled 
without soiling the fingers, as well as in its resinous or waxy lustre, 
which are all character of Cannel Coal. 

Cannel Coal has only been found hitherto in India, in the Tenase- 
rim Provinces ; tliis seems to be the first indication we have had of its 
existence in the Nerbudda. 

I need not add, that it seems to be remarkably fine Coal, and in 
addition to the ordinary purposes of steam, would answer for Coke 
and Gas. 

As a further satisfaction to the Society, I kave requested Mr. 
Scott to append his note to the analytical results. 

Yours sincerely, 

2%th March, 184G. J. McClelland. 


Nerbudda Coal forwarded to the Agri-Horticultural Society. By 
LieuL'Colonel Cox, Juhhulpore. 


Locality. 

Quality. 

Specific gravity. 

Composition in lOOj 
parts. 

From whom 
received. 

Volatile 

matter. 

Carbon. 

Ash. 

Not stated fur- 1 
ther than above, ( 

Composition of 
Scotch cannel coal, 

Cannel coal, 

1%3 

59 

37 

4* 

i 

Secy. Agri, 
llorti. Society 


i . .. . 







56*57 

1 

39*430 

4* 


The above result is very similar to the analysis made by Mr. Muahet of 
Scotch Cannel Coal. It would answer admirably for the manufacture of Coal 
Gas ; as on referring to many results of analysis given by Kirwan, Mushet, 
and others, I find no variety of Coal examined by them, so productive of 
volatile matter. J. G. Scott. 



20 


RESULT OF AN EXPERIMENT ON THE BUSSORAH ROSE WITH 
PERUVIAN GUANO. 

It is not because the following satisfactory result of a trial with 
Guano, possesses any particular interest jpep scy that I venture to 
bring it to notice. I do so, in the hope of inducing others, who may 
have had opportunities of trying this fertilizer on a more extended 
scale, to submit the substance of their experiments to the Society ; 
under the conviction, that it is only by the communication of such 
results, that we can arrive at any satisfactory conclusion, in regard 
to the general applicability of this manure to different kinds of 
soils and crops. 

My experiments, during the past year, have been made on flower- 
ing plants and shrubs generally. I shall, however, confine these 
few remarks to trials on the Bassorah Bose, as they were more 
carefully carried out, than the others ; and I am, consequently, enabled 
to speak more decidedly regarding them. 

I may mention, in the first place, that I have adopted the usual 
custom of cutting down my Bussorah Rose trees twice a year. On 
two or three occasions, I have manured the roots with rotten fish, 
and on one occasion, with stable manure ; the results, however, have 
never proved satisfactory ; the trees, it is true, frequently gave 
healthy, vigorous shoots, but almost always flowered sparingly ; 
this I attributed rather to the age of the plants, than to a want of 
efficacy in the stimulants employed ; and, but for certain associations 
connected with them, should have substituted other and younger 
plants in the spot which they now occupy. 

Having thus failed with the usual manures, I determined to see 
if the application of Guano would give a more favorable result, and, 
with that object in view, procured a few seers from the Society in 
the early part of last year.* Having, as usual, cut the plants down 
nearly to the ground in March, shortly after they had ceased flower- 
ing, I opened the earth and starved the roots for a month or 
so. When the fresh sprouts had fairly covered the trees, I 

♦ Being a portion of the supply presented to the Society by W, P. Qrant, Esq. 
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Experiments with (huino. 

sprinkled a small quantity of Ary and* unadulterated Guano, uncouple 
of ounces or so, round the roots of each plant, and then replaced 
the mould, which had been taken out a month previously, in its 
original position. The plants grew up, healthy and strong, but 
not more so than had been their wont, nor, so far as the foliage was 
concerned, was any material difference apparent. * But when the 
rainy season had well set in, a decided change was perceptible. 
Then full , one-half of the number of branches threw out blossom, and 
the trees were not only well covered with them, but continued 
bearing, till so late as the close of October. 

Encouraged by a result favorable beyond expectation, I determined 
on repeating the experiment less cautiously than before. Having 
therefore cut down the old branches, in the early part of November, 
and allowed the roots to starve till the end of that month ; I caused 
Gibs, of Guano, in a dry state, to be well mixed up with the mould 
which had been removed from the roots, and the holes to be filled 
up with this mixture, having previously directed a iolsee full of 
well-water to be given to each plant. As the plants were only six 
in number, we may assume, that each got a proportion of about 
one pound of the manure. Watering was continued every evening 
from that period, but the manuring was confined to the one ap- 
plication already alluded to. At the commencement of December, 
the first buds appeared ; these were speedily sucei^ded by' a pro- 
fusion of blossom, till the trees were fairly covered. The flowering 
continued till the end of last month ; the size of each flower being 
much the same as in former years, I mention this, as it hag been 
frequently remarked, that Guano has the effect of diminishing the 
size of many kinds of flowers, I may add, that the soil in which 
these trees arc placed, is by no means a rich one, and had not been 
previously manured, which may partly account for the Guano 
having proved so efficacious, it being generally admitted, that a 
quantity, which will become deleterious upon land previously rich and 
well manured, will prove highly beneficial in a poorer soil. 

I may mention, that all my attempts to improve the turnip-radish, 
by cultivating it in a Guano-manured soil, have failed. I made 
the experiment during the last cold season with American, English, 
Cape and Lucknow seed ; all germinated freely, and the plants grew 
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healthily, but the roots wercr by no means well flavored, being 
stringy and hot, and becoming very woody before they had attained 
maturity. Radishes grown in 1844 in the same soil, unmanured, 
gave a much better tasted produce. 

Calcutta ; 9th Marck^ 1846. A. H. B. 

Since writing the above, I have been favored by Mr. J. W. 
Laidlay, an active and zealous Member of the Society, with an 
analysis of the soil in winch this experiment was made; it is as 
follows 


Moisture, . . 


. . 

2- 86 

Humus and humic acid, . . 


. . 

0- 60 

Extractive matter with traces of sulphates, chlorides, 
phosphates, and ammonia, 

|. 0- 10 

Organic matter destroyed by heat. 



3- 41 

Sand and silica. 



76- 45 

Carbonate of lime, . . 



4- 24 

Carbonate of magnesia, . . 



1- 44 

Alumina, . . 



5- 40 

Protoxide of iron, . . 



00 

Loss, . . 



1- 02 

100- 00 


RESULT OF EXPERIMENTS ON SUGAR-CANE WITH PERUVIAN 
GUANO. COMMUNICATED BY J. W. PAYTER, ESa. 

To James Hume, Esa., Homrary Secretary to the Agri-HorticuU 
tural Society of Calcutta, 

DEARBiR,-<-In conformity with my promise to communicate the 
result of my trials with the Guano manure, I beg to say, that I am 
greatly disappointed in my expectations of its much vaunted fructify- 
ing powers, at least as* regards Sugar-cane cultivation ; my experiments 
have been confined to its use on poor soils, and in that respect, I do not 
consider it a whit superior to (Khyle) oil-cake and old cow-dung judi- 
ciously mixed ; indeed if we take into consideration the fact, that 
KhyU protects the cane from the ravages of white-ants, and the . 
Guano does not, we must allow the former the preference. 
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Eocperiinents with Guano. 

By one of my experiments, viz. — ^the removal of 120 stoles (earth 
and all) from a poor soil, where they had been planted on the 17th 
March, and removed on the 22d and 23d July into a richer soil, 
when a couple of handfuls of the Guano was carcMly put at the 
bottom of each stole, it was found, they were all attacked by white- 
ants on the 15 th and following days, and in the succeeding wet 
weather ; during two months, more than half were destroyed. I 
should have previously stated, that these canes when first planted, 
were dipt into a thick solution of the Guano. Their present state 
is such, as not to warrant the expectation of a cutting this season. 

In the garden, the Guano is certainly a great advantage. I used 
the remaining quantity I had, in preparing a strawberry bed late in 
November and immediately planted out ; the result was instantaneous, 
their beginning to shoot ; and I have now a most magnificent crop. 

For general agricultural purposes on a large scale, I should say, 
that Guano is a failure, that is, as regards Sugar-cane in particular. 
It will not repay the planter the trouble and expense of getting it up 
from Calcutta to any distance, even if he got it gratis. The purchase 
of oil-cake in his own vicinity, even if it be as dear as it is in this 
neighbourhood, that is, 2 ^ maunds for a rupee, would be far more 
economical, and I venture to say, equally as efficacious. 

Paunchbibbee, Bogoorah; I remain, &c., 

\bth February, 1846. J. W. Payter. 


PROGRESS OF SILK CULTURE IN THE MYSORE COUNTRY. 

To James Hume, Esq., Secretary Agri-Horticultural Society of 
Calcutta. 

My dear Sir, — I do myself the pleasure, by desire of the Com- 
mittee of our Society, to forward herewith, copy of the Proceedings of 
our last Meetmg, to award prizes for articles of staple produce. But 
few articles were produced, owing to the competition having been 
confined to East Indians and Natives, a restriction which it is proposed 
to remove, in offering prizes for this year. 



*24 Progress oj Silk Culture in the Mysore Country. 

I am desired to foi*ward two hanks of raw silk, the produce of the 
Sircar Gardens at Bangalore in Mysore, and to request, you will kindly 
favor us with the opinion of your Society and Chamber of Commerce, 
on its meritsf It is here considered a very superior article, and we 
are informed, that it fetches at Bangalore, four rupees per seer of 
tweuty-four rupees weight. 

Captain Haines of the Mysore Commission, who sent the silk for 
exhibition, has been requested to procure for us a detailed statement 
of the description and treatment, &c., of the worms which produce 
it, and if desired, I shall be happy to forward you a copy of the ac- 
count when received. Yours, &c. 

Madras Agri-Horticultural Society's Gardens ; F. S. Gabb, 

February i 1846. Secretary. 


Proceedinys of a Special General Meeting of the Madras A gri- Horticultural 
Society, held at the Society's Gardens^ on Wednesday , the 18/A February, 
1 84(5 — to determine on articles sent to compete for Government prizes, for 
1845-46. . 


The Honorable H. Chamier, Esq., President in the Chair. 
Present. 


Major General Sir E. K. William, k.c.b., Vice-President. 


J. Ainslie, Esq. 

J. Arathoon, Esq. 

G. D. Drury, Esq. 

J. U. Ellis, Esq. 
Captain F. S. Gabb, 


W. McTaggart, Esq. 
J. Ouchterlony, Esq. 
T. B. Roupell, E.sq. 
S. Sam, Esq. 


The following samples of article» sent to compete for Prizes, are laid 
before the Meeting ; — 

Articles Submitted. Decision of Committee. 

ICO lbs. of CoffeCi This Coffe6 is considered a clean, nice colored 
grown by Ram Sing toffee, but not a very superior quality, 
of Tinnevelly, on the The Committee recommends the 2d Prize of 
Courtallum Hills, ac- 100 Rupees be granted to Ram Sing for the 
companied by a detail- above, 
ed statement of mode 
of culture, &c. 

No other Coffee sent 
for competition. 



, Silk from Bangalore, 25 

2 Cart loads of Raw The Committee pronounces Mr. McDowell’s 
Sugar, grown and man- Sugar to be a fair, ordinary, yellow Sugar, and 
ufactured by Mr. Me- does not consider it entitled to tb© 2d Prize, 
Dowell, (an East Indi- but under Rule L of the conditions, recora- 
an),inhiB Farmat Ven- mends an award of Rupees 100 to Mr. Mc- 
katergherry. Dowell for his Sugar. 

No other sugar sent 
to compete. 

22 lbs. of Raw Silk This Silk is considered of very superior qua- 
( white and yellow) the lity, and would be entitled to the Ist Prize, 
produce of the Sircar had the conditions required by the Rules for 
Gardens, Bangalore; competition (published in' Gazette, SOth May 
forwarded by Captain 1845, and following Gazettes) been complied 
Haines, Superintendent with. 

of the Bangalore Divi- The conditions required, are : — 

sioD of Mysore. lat.-^That not less than 40 lbs. be produced. 

The value of this Silk 2d. — That minute details of the method of 

at Bangalore is stated cultivation and manufacture be given. It 
to be Rupees 4 per seer, should further have been intimated, whether 
of 24 Company’s Ru- the articles shewn are bona fide productions 
pees weight, or l-6th of of East Indian, or Native cultivators, 
its weight in silver. The Silk produced is of so superior a quality, 

that the Committee would feel much obliged 
by Capt. Haines procuring for them a detailed 
statement of the description of worms, method 
of rearing, description of leaf on which fed, pro- 
cess of reeling, &c. &c., which has been pursued 
at the Bangalore Sircar Gardens. 

A sample of the Silk is ordered to be sent 
to the Chamber of Commerce, Calcutta, for 
report, and the Secretary of ibis Society will 
be pleased to communicate the result to Cap- 
tain Haines. 

This Silk is of ordinary quality. 

40 lbs. and upwards The Committee, however, considering the 
of Raw Silk (white and great exertions made by Padsha Saib to grow 
yellow), by Padsha Silk at Madras, and the disadvantages from 
Saib of Madras, the climate and proximity to the Sea, under which 
produce of his esta- he labors, recommends the 2d Prize of 200 
blishment. Rupees may be given for his Silk. 

e 
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Silk from Bangalore. 

No other articles were prodaced, ovring probably to Europeans 
having been excluded Yrom competition, —a restriction which will be 
removed in recommending Prizes for 1846*47. 

(Signed) H. Chamisr, Pre$identy in the Chair, 

Report of the Silk Committee on specimens of Raw Silk, the produce 
of the Sircar Gardens at Bangalore; forwarded by the Agricul- 
tural Society of Madras, 

Your Committee have examined these specimens with great in- 
terest, and should be prepared to give an unqualifiedly favorable 
opinion on them, had the thread been a very little stronger. As it is, 
it is remarkably even, round, and free from knibs and gouts, and the 
color very pure and uniform ; indeed, with the single exception of be- 
ing somewhat too fine, the present are most admirable samples of silk. 

Your Committee would, however, remark that an opinion often 
prevails among such as are not practically versed in the manufacture, 
that the finer the silk, the better and more valuable ; but it may be too 
fine, and the present specimens, your Committee think, are finer than it 
would be safe to prepare for the English market, for the difficulty of 
unwinding such silk is extreme, and adds enormously to the charge of 
preparing ft for the weaver. A Member of your Committee (Mr. 
Laidlay) observes, that he has known, in more than one instance, the 
most disastrous results from the mistake of reeling the silk too fine, 
for it will not bear to be unwound by the machinery used for the 
purpose in Europe.* 

Yomr Committee, however, beg to add, that these specimens are, 
in every other respect, unexceptionable. So clear, even, and beautiful, 
that the reeler who prepared them, may be pronounced competent to 
produce silk of first rate excellence, nearly, if not quite, equal to 
Italian. The soil and climate too must certainly be favorable to the 
culture. Robert Watson, 

Calcutta; J. W. Laidlay, 

March, 1846. C. K. Robison, 

G. T. F. Speede. 

^ Mr. Laidlay submits for inspection and comparison a skein of the finest Fos* 
sombroue silk, the thread of which, it will be perceived, is much stronger than that 
of the Bangalore samples, 
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RESULT OF TRIALS GIVEN TO VARIOUS SEEDS AT CHANDAMAREE 

FACTORY, RUNGPORE. COMMUNICATED BY H. REHLING, ESQ. 

Ckandamaree; \^th October^ 1845. 

My dear, Sir, — In accordance with my promise, I have the plea- 
sure to send you the following account of the experiments I have 
made, with the different seeds and plants you so liberally supplied me 
with ; press of business, combined with other causes, has prevented 
my sending it before : I trust it may be acceptable to you. 

1 am glad to report the success that has attended my attempt at 
cultivating the American sumach* I have succeeded in raising about 
thirty or forty plants, which are thriving most luxuriantly; some of 
them have attained the height of seven feet and upwards. I have sup- 
plied some of my friends with a few plants, thus affording this useful 
tree, the opportimity of being introduced at different localities in this 
district. I need not say, that if you could send me a larger supply 
of seed next year, that it will be very acceptable. 

I am sorry to say, I cannot report so favorably with regard to the 
supply of French madder seed you kindly sent me by letter dflk, for 
my experiment has proved a failure. I sowed part of it on receipt, 
but experiencing very heavy rain soon after, not a single seed vege- 
tated. I sowed again in the early part of September, but not with 
better success. A few days ago, I made another trial from the 
supply I received from you by my boat, and I have, besides, distri- 
buted it to several parties at different localities ; if the experiments are 
attended with success, I shall not fail to report the result to you. 
Should you have succeeded in raising plants at the Society’s Nursery, 
a few of them will be very acceptable to me. 

My Bourbon cotton, planted in May 1844, is thriving remarkably 
well, the plants have put forth fine large leaves, and are crowded with 
blossoms. The New Orleans cotton, planted at the same period, does 
not appear to thrive so well. The Bourbon cotton plants have 
attained the height of seven and eight feet. In due course, I shall not 
fail to send you samples of the produce. 

I was glad to notice Mr. Weiby Jackson’s remarks on Rungpore, in 
the last No. of the Society’s Journal. [No. n of Vol. vi] ; it will 
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Nerium tinctorium* 


tlirow some light on the real stale of Agriculture in this district. I 
cannot agree with Mi*. Jackson as to his remark on tobacco, as I do 
not think any material falling oif in export has taken place ; for al- 
though there is four times the quantity of sugar-cane cultivated now, 
as eight or nine years ago, which should be the only reason, if any ac- 
tual decrease in the culture of tobacco should have taken, place, I find 
that tobacco is as extensively cultivated at present, as eight or nine 
years back ; the cultivation may have been reduced in some parts of 
the district, but it has again been extended in other parts. 

I have also perused, with interest, Mr. C. B. Taylor’s remarks on 
the Nerium tinctorium, but I am very sceptical as to the assertion 
brought forward, — that the substance obtained from this plant is ob- 
tained with less labor and at a less cost, than that yielded by Indigo- 
fera tinctoria. A few remarks on the subject will not be out of place, 
particularly as Dr. Wallich very justly remarks, that some weighty 
ground must be the cause for this plant not being extensively culti- 
vated. The circumstance that you are obhged to subject the leaves of 
the plant to the action of hot water to extract the coloring matter, 
will at once convince the planter, that the dye cannot be produced 
at so cheap a rate as that of ludigofera tinctoria, the manufacturing 
process of which merely consists in steeping the plant leaves in cold 
water, and subjecting the water to agitation, the sediment only being 
subjected to boiling. The daily comsumption of water at an indigo 
factory is very great ; the expence of fuel required to heat the water 
must be very heavv% and the outlay the Planter will be put to, in 
erecting boilers of sufficient dimensions to produce any thing like 
100 maunds, will be enormous; besides this disadvantage, I very 
much doubt if sufficient waste lands could be obtained, at one spot, for 
the culture of this tree in Bengal ; and as some years must eventually 
elapse, before the tree can come to maturity and yield leaves, the cul- 
tivation of it cad never pay, unless lands can be obtained at a very low 
rate of rent. These circumstances will tend more than to counterba- 
lance any other advantages the plant may otherwise possess. The 
supply of seeds of the Nerium tinctorium you sent me, proved a fai- 
lure ; not a single seed vegetated. Whilst on the subject of indigo, it 
.will be well worth bringing before the notice of the Society, that 
the Egy|)tian indigo plant is said to contain the coloring matter in 
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Yarns, potatoes, arrow-root, ^c. 

greater abundance than the Bengal plant. I think the subject is well 
worth the attention of the Society, and that much benefit may be 
derived by the introduction of the Egyptian plant into Bengal. To 
judge from the description Mr. E. O’Riley gives of the Indigofera 
from the Tenasserim Coast, I suppose it is a superipr plant to what is 
cultivated in Bengal, as the latter never grows to the size Mr. O’Riley 
states. I would therefore suggest, that some arrangements be made to 
obtain a- supply of indigo seed from Egypt and the Tenasserim Coast ; 
for whilst a material improvement has taken place in the culture of 
sugar-cane and other staples, by the introduction of superior seeds 
and plants from foreign parts, it is to be regretted, that a plant that 
yields such a valuable and important staple as indigo^ has been so 
entirely neglected. 

The Mauritius sweet potatoe, and Chota Nagpore white potatoe, are 
in a flourishing state . 1 shall next year, not only be able to plant out a 

large spot of ground, but I shall have sufficient cuttings to distribute. 
The red sweet potatoe is extensively cultivated in tliis district, but it 
is an inferior species. 

TTie Tenasserim yam, Moms multicaulis and Pandanus vacoa 
plants, are doing well. A yam similar to the Tenasserim spe- 
cies you sent me, is extensively cultivated here : when the yams 
come to perfection, 1 shall be able to ascertain if there exists any 
material difference. 

The seeds of the white gram from the South of Europe, maize and 
tobacco seeds of sorts, and dhalia seed, you were kind enough to 
send me, proved a failure, not a single grain vegetating ; only a few 
plants of guinea grass vegetated. 

The Chota Nagpore paddy, vegetated very freely, but the weather 
proving unfavorable on account of want of rain to transplant, the result 

w^as indifferent. 

The arrow-root bulbs reached me in a decomposed state: this 
staple thrives remarkably well in Rungpore, and I have some groAving 
in my garden at present, and in due course, I shall not fail to send 
down a specimen of the produce for your inspection. 

I have made some experiments with the liberal supply of guano I 
received from you, and sugar-canes; but as I intend to make farther 
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Cereal and other grams. 


experiments on plants and vegelables, I shall reserve, whatever I have 
to communicate to you on this head, to a future opportunity. 

I had inadvertently omitted to mention above, that I have met 
with a tree pelding a blue dye, growing in the garden of an old 
resident here, which, to judge from the description given in Mr. 
C. B. Tayloris letter, published in the Society’s Journal, is the 
“ Nerium tinctorium.” I have not been able to obtain any particulars 
regarding the place whence the seeds were obtained. By the next 
boat opportunity that offers, I shall transmit to Dr. Wallich a branch 
of the tree, to ascertain if it is the Nerium tinctorium or not. 

I am most thankful to you for your promise of a further supply 
of white linseed and wheat, which you have received from the Ner- 
budda, as well as plants and seeds of indigo-giving plants from 
the Tenasserim Coast, as also bamboo seeds ; and I need not say, that 
all attention shall be bestowed upon them, and the result of the 
experiments reported to you in due course. 

Chandamaree ; 29th January^ 1846. 

According to promise, I have herewith the pleasure of submitting 
the following account of experiments, made by me, with the liberal 
supply of seeds received from you in November. 

* English Wheats and Barley , — I regret to say, that the seeds 
although apparently fresh, did not prove so. They were sown im- 
mediately on receipt, but only a few grains vegetated. 

Nerbudda Wheats . — ^Vegetated freely, and although a good many 
of the plants in appearing above ground were destroyed by birds, they 
are in a florishing state now, and have attracted the attention of all 
ryotts in this vicinity. In due course, I shall not fail to send you a 
specimen of the produce. 

White Linseed from Nerbudda. — N egetated freely, and is thriving 
most luxuriantly, and at present in full blossom. 1 shall in due course, 
transmit a specim'en. 

* Egyptian Lentil Tares . — Proved a failure, only a few grains 
vegetated ; and they do not appear to thrive. 

* Tares . — Same results as above. 

♦ The seeds thus marked were received from the Court of Directors. 
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* Rape. — Vegetated freely, and at dne time appeared to, thrive 
remarkably well, but of late, the growth appears to have been stunted, 
and owing to the lateness of the season, I expect but an indifferent 
result. 

* Hemp. — Proved a total failure, not a single grain vegetating. 

* Flasc. — Same result. 

* White Mustard. — ^Vegetated freely, but owing to the lateness of 
the season, I do not expect the result to turn out so favorable, as if it 
had been sown earlier. 

* Turnips of three sorts. — Vegetated and have turned out well. 

* Carrots of two sorts. — Proved a total failure. 

* Mangul-Wurzel. — Vegetated, and I expect a favorable result. 

* Clover. — ^Vegetated, and is at present in a florishing state. 

American Garden and Flower Seeds. — Proved to be very fresh, 

and it is only to be regretted, that they did not arrive in time. 

English Garden seeds. — Proved also very fresh, in fact, I have 
never seen English seeds vegetate so freely.* , 

Cape Garden seeds. — Did not prove so fresh as last year. 

Lucknow and Bauglepore Garden seeds, — Vegetated freely, but 
proved a failure ; for they have that fault in common with all vegeta- 
ble seeds raised in a hot climate, that the plant runs up to seed be- 
fore it can come to perfection. 

I have noticed Mr. G. J. Fischer’s letter, and the information he 
gives regarding the Nerium tinctorium ; although it shews that the 
plant is totally unfit to be introduced into the plains of Bengal for 
the sake of the dye, it would prove very interesting, if Mr. Fischer 
could give some particulars as to the mode and cost of manufacturing, 
— proportion of produce obtained from the leayes, — and a descrip- 
tion of the works necessary for the manufacture of the dye. Such 
an account will, I have no doubt, prove very useful, and attract the 
attention of speculators.f 

^ These seeds formed portion of an assortment sent by Dr. Itoyle to the Socie- 
ty; and received by the October Mail.— Eds. 

f I'his account has since been furnished. See page 9. 
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RESULT OF TRIALS OTVEN TO VARIOUS SEEDS AT RAMNU6GUR 

FACTORY, CHAMPARUN DISTRICT. COMMUNICATED BY J. W. 

YULE, ESd. 

To J. Hume, Esa., Secretary to the Agri-Horticnltural Society 
of Calcutta, 

Dear Sir, — I beg to apologize, for not having sooner acknow- 
ledged the receipt of the large supply of seeds, &c. you have, from 
time to time, so kindly sent me. 

The first, consisting of Enghsh vegetable and flower seeds, reached 
me in October ; but I am sorry to say, that the former did not vege- 
tate well, and of the latter, the mignonette alone came above ground. 

In December, I received the English cereal and other grains [pre- 
sented to the Society by the Court of Directors], the Nerbuddah 
wheat and white linseed, and the American flower and vegetable seeds. 

Of the first mentioned, I regret to report, nearly a total failure ;* for, 
with the exception of the rape, clover, mangul-wurzel, and a few tares, 
not another seed vegetated, although all arrived apparently in the most 
perfect order, and every care was taken by me, to give the whole a fair 
trial, by sowing in a variety of soils having more or less moisture. 

The NeVbudda wheat and linseed, however, succeeded admirably, 
notwithstanding the lateness of the season, and are at present most 
luxuriant, and promise to yield abundantly. 

The American seeds have likewise all vegetated f and conic to 
maturity in a wonderfully short space of time. The vegetables, 
especially the white turnip and red beet, are the best flavored I have 
ever met with in the country, being moreover quite free from fibre, 
of itself a great advantage. 

The flowers, although the assortment does not seem to consist 
of any thing very rare, are most luxuriant, the hearts-ease being par- 
ticularly rich in variety and color. 

I cannot help contrasting this result with that from the English 
imported seeds, and conclude, that either more care has been taken 

* This account, unfortunately, coincides with reports from other parts of the 
country.— Eds. • 

t The Society has received similar accounts from many quarters, proving the 

ailnnlalinn of SniAri/'an SAmla In.lin*. ..n.l rpn? 
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ill the packing of the former, or that the temperature of America 
approaching nearer to that of India, seeds from that part of the 
worlri are better adapted to our climate, than those from England. 
Would it not then be advisable to procure from thence, a large supply 
of the rarer sorts of flower seeds, and of vegetables too, since both 
seem to succeed so well 

The Otaheite canes, did not reach me until late in December, and 
I am sorry to add, in wretched Condition, owing, I suppose, to the 
length of time they were on the way up : althougli few only seemed 
fit for planting, I put the whole into the gromid, and to the present, 
about a dozen of strong healthy shoots have made their appearance. 

The Sumach and Nerium tinctorium plants continue to thrive, 
but not a single madder seed has vegetated. 

Ramnuggur ; I remain, &c. 

lih March, 184 r>. J. W. Yulk. 


RESULT OF TRIALS GIVEN TO VARIOUS SEEDS AT SEETAPORE. 

Extract of a letter from Dr. A. (Irkig, — dated ^eetapora ; 

March 22d, 1846. 

I write this to give you some account of the quality of the 
Society’s seeds this year, as far as the out-turn in my garden can 
show. The American seeds have come up beautifully without the 
failure of a single packet. However, I think, the seedsmen there, 
might include a greater variety, for instance some of the best early 
varieties of carrot, beet, &c. &c., and a more select variety of flower 
seeds. 

The Cape seeds have also all come up, but the quality of the 
produce is rather inferior. The supply as to varieties by Messrs. 
Villct and Co. is also scanty. 

I regret to say, that the English cereal grains all failed. They 
were sown under my own eye in very good ground, that had been 
most carefully prepared for their reception. The madder seed also 
failed.” 

• This suggestion has been anticipated. See report of Garden Committee, 
published in the proceedings for Dec. 1845. — fins. 
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ACCOUNT OF AN EXHIBITION OF VEGETABLES AMD FLOWERS HELD AT CUTTACK, 

IN DSCEMBBR, 1845. COMMUNICATED BY T. B. MACTIBR, ESQ., C.8., SECRE- 
TARY BRANCH SOCIETY OF CUTTACK. 

Dear Sir, — The appointment of Captain Dunlop to the ** Park Com- 
pany” having rendered it necessary for him to relinquish the care 
of the Cuttack Botanical Garden, he requested me to take charge of it, 
until some preferable arrangement could be made. 1 have therefore 
the pleasure, herewith, to transmit an account of our first vegetable and 
dower show. Late rains destroyed the plants in many of the gardens, 
and rendered the number of competitions small. The whole of the vege- 
tables (but more particularly the knol-kole) however, were, considering 
the season, very good. Among the flowers, the most rare, and 1 think 
most beautiful, was a plant of the ** Portulaca grandiflora” in full flower, 
raised from American seed sent by the Parent Society. 

Dahlias (Neilgherry and Cuttack seed) and sweet pea, were also sent; 
the former, however, wanted the compactness observable in the flower 
in England. 

Captain Dunlop, previous to his departure, directed my attention espe- 
cially to the Sumach and Cordia Sebestena : the former has been planted 
out, and though at one time he feared that the white-ants bad attacked 
it, the plants look healthy, and have reached in some instances the 
height of four feet. * Of the Cordia Sebestena e have two plants,* the 
seed was sown shortly after their receipt in April, and the plants are now 
upwards of six feet high, covered to within a foot of the ground with 
leaves about the size of a hand ; there is, as yet, no appearance of 

blossom. The American flower seed sent by the Society has, in every 
instance, come up. 

We have been obliged, by the withdrawal of the labor of the prison- 
ers formerly allowed, to relinquish the cultivation of Cotton, but I hope 
soon to be able to commence again. As I see by your correspondence 
with Captain Dunlop, that a packet of cauliflower seed was last year 
sent you, I will, should you wish it, do myself the pleasure of forward- 
ing some this year. 

Cuttack ; 1 am, &c. 

December 26M, 1845. T. B. Mactier, 

Secy, of Cuttack Horticultural Society. 

• The seeds from which these planU have been raised, were presented to the Parent Society, 
by B. J* Colvin, £sq., in January 1815. Plants, raised from the same batch of seeds, ^in the 
Society's Nursery garden and in. Sir L. Peel's garden, have flowered well.— £ds. 
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Cauliflowers, ... Mr. Templfir's Malice, (Cuttack seed*). 

Pkas, Ditto ditto. 

Knol-kole, ... Mr. Lacey's ditto. 


Lettuce, ... 
Cabbage, ... 
Turnip, 

Beet root, 
Carrots, ... 
Onions, 
Radishes, ... 
1st Bouquet, 

2d Ditto, ... 


... Mr. Mactier’s ditto. 



y^itto ditto. 

Ditto ditto. 

Ditto ditto. 

Mr. Mill's ditto. 

Mr. Mactier’s ditto. 
Mr. Mill's ditto. 
Ditto ditto. 

Mr. Mactier's ditto. 
Mr. Lacey’s ditto. 


Intimation was given that the. above prizes would be awarded, on 
the day of the Show ; the under-mentioned were added : — 

Cabbage, ... Col. Garnault's Mallee. 

Ditto Turnips, Mr. Mill’s ditto. 

Cblery, Ditto ditto. 

American Squash, Ditto ditto. 

Pine, Col. Garnault’s ditto. 

Love Apple, ... Mr. Mill’s ditto. 

Custard Apple, Mr. Mactier’s ditto. 

Beans, Mr. Lacey’s ditto. 

The Medals presented by the Parent Society -were reserved for a 
future occasion. 


RBPOKT of an EXlllfilTION OF VEGETABLES AND FLOWERS, HELD BY THE 
BHAUOULFORE BRANCH AGRt-HORTI. AND FLORICULTURAL SOCIETY. 

Communicated hj Major T. E. A. Naplbton, Secretary of the Society, 

An exhibition of flowers and vegetables, took place on Friday evening, 
the 30th of January, 1846, and was attended by a great number of 
European and Native subscribers, as well as visitors. The flower show 
was held in the Society’s new show room, and the baskets of vegetables 
were laid out in rows, under a mangoe grove, where a fine raised circu- 
lar platform, and branch walks, were nicely prepared for their reception. 
Umpfres for the vegetable department, consisting of R. Barnes, Esq., 

i-t _ . T Alt . .. 11 f? ntFirl r'Vktki.lAii Oiiinfin T 7 an wava 
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Exhibition of Vegetables and 


th^n elected, and kindly consen^ted to execute the duties pertaining 
thereto. During the competition for prizes, the assemblage of respecta-* 
ble natives increased to such an extent (estimated at not less than ten 
thousand,) that the walks between the vegetable and flower shows, 
presented one dense living mass. 

Amongst the many private dallees brought forward for competition, 
the finest specimi^ns of vegetables, consisted of Cherra Poonjee and 
Darjeeling potatoes, vegetable marrow, Botan and English turnips, 
splendid beet root, and mangul-wurzul, peas, late cauliflowers, cabbage 
of three sorts, love apples, Windsor beans, superb lettuce and endive, 
tolerable celery, fine nohl<kohl, carrots, English and Country, arrow-root, 
Cabool onions, and Cabool capsicums, horse-radish, cum muUis aliis ; and 
in awarding the prizes for the foregoing (amounting to about 45 Rs.) 
great judgment was displayed by the umpires, whose decision seemed 
to give general satisfaction, 

The malices o^the following gardens carried off prizes : — 

James Pontet, Esq. — For cabbages, turnips, leeks, herbs, late cauli- 
flower, artichokes and carrots. 

G. Barnes, Esq. — For Darjeeling potatoes, Cabool capsicums, lettuce, 
and Windsor beans. 

G. F. Brown, Esq. — For Darjeeling potatoes, celery, onions, and 
Windsor heans. 

Cleveland House. — For cabbages, Darjeeling and Cherra Poonjee pota- 
toes, nohl-kohl, carrots, onions, love-apples, late cauliflower, a superb 
specimen. 

Captain W. G. Don. — For celery and leeks. 

John Glas, Esq. — For nohl-kohl, arrow-root and radish. 

C. D. Russell, Esq. — For peas, turnips and vegetable marrow. 

The mallees of Baboo Gooroo Churun Mitter, Muddun Tackoor, 
Ubdollah Khan, Mahomed Majid Khan, Mahomed Rafig, and Baboo 
Oomanauth Ghose, carried several prizes for European and indigenous 
vegetables. 

The produce of the public garden was now inspected by the umpires, 
which consisted of about thirty baskets of remarkably fine vegetables, 
and the following id the opinion recorded by the umpires : — 

We are of opinion, that the show of vegetables and flowers, exhibited 
this day in the public garden, excelled it is believed, any thing of the 
kind ever seen in India, and would vie with the best productions of 
Covent Garden, in point of size and quality, as will be proved by the 
weight of the articles specified below ; reflecting the greatest credit on 
Major Napleton, the Honorary Secretary, for his zeal and skill in pro- 
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ducing such a magnificent show of fiht r4te vegetables, flowers and 
exotics, from what was a short time since, a common indigo field. 

“ The taste and skill, also displayed, in laying out the garden, and the 
fine order in which it is kept, is beyond all praise, and excited the 
admijation of the thousands assembled to view it. It is hoped that 
this laudable example will be followed at every station in India.’* 
(Signed) C. W. Quintin, + 

„ R. Barnes, 

„ J. MacCallum, 

„ F. Gouldsbury. 

Memorandum, 

Showing the weight (80 Siccas to the seer) of some of the public 
garden vegetables. 

Celery, 


One stick weighed 3lbs. 10 ounces, and was finely bleached. 

Another stick weighed 21bs. 10 ounces, and was finely bleached. 

The oldest residents in India, present at the show, were unanimous 
in declaring the celery exhibited, to be far the finest ever seen by them 
in India, and perhaps never surpassed in Kurope. 

Cabbage, 


One drumhead cabbage weighed 12lbs., but had not attained its full 
growth. 


Beet-root, 


Two pieces of beet-root, weighed 4Ibs. 1 1 ounces. 

Potatoes, 

Four potatoes from Cherra Poonjee seed, weighed illbs. ; and it has 
been jmost satisfactorily ascertained, that the Cherra potatoe is superior 
in flavor, and more productive, than any other grown in India, with 
exception of the Darjeeling, which, after being acclimated at Bhaugul- 
pore, is a wonderfully good potatoe, with a skin as fine as silk, and in 
color delicately white. 

Onions, 

Four onions from acclimated Cabool seed, weighed Slbs. and 5 ounces, 
and were beautifullv white in color. 
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Exhibition of Vegetables and 


Nobl^'kohl of euormous size, tras amongst the specimens ; also some 
baskets of fine West India arrow-root, Windsor beans, Darjeeling pota- 
toes, turnip-cabbage, turnip-radish, endive, lettuce, Savoy cabbage, 
superb carrots and turnips, &c. 

A month's pay was awarded to the public garden raallees as follows, 
for their unceasing exertions in their respective departments : — 

Seebchurn, head mallee in Floricultural department, ... 7 0 0 

Gonur, head mallee in A gri- Horticultural department, ... 6 0 0 

Toofanee, head malee in Vegetable department, 6 0 0 

Floricultural Department, 

The Flower Show (Mr. Russell, Mr. Young, and G. F. Brown, Esq. 
having most obligingly undertaken the duty of umpires) presented 
a most gay and animated appearance. The following exotics from the 
garden of R. F. Hodgson, Esq., Civil Service, Monghyr, were much 
admired, and three prizes were awarded to that gentleman's mallee 

Schizanthus laciniata, Lasthenia californica, Centaurea aurea, Nar- 
cissus, Hyacinth, Cheiranthus, Mathiola, Commelina ionosma, Iberia 
odorata, Mesembryanthemum glabrum, Gypsopbila, Sllene corioides, 
Solanum pentapetaloides, Calandrinia grandifiora. 

The bouquets from the public garden were rich and beautiful. 
The Tecoma jasminoides, Ipomea rubra cserulea, verbena, poinsettia, 
stocks, gillardia picta, geraniums of sorts, Bussorah and other roses, 
heliotrope in the greatest profusion, laburnum, sweet-william, wall- 
flower, passion flowers, aristboma, double pinks, a beautiful large double 
w bite China rose, with man^ others. 

From the garden of C. D. Russell, Esq. a fine specimen of heart’s- ease, 
also of blue lupin, for which a prize w as aw'arded. 

From Cleveland House garden, some beautiful specimens of white and 
pink Bussorah roses, verbena, heliotrope, passion flowers, sweet-william, 
myrtle, sweet-briar, stock, narcissus, &:c., were exhibited, and several 
prizes awarded. 

From Captain W. G. Don's garden, a fine show of geraniums, zinnias, 
heliotrope, Cape laburnum, &c., were brought, and some prizes awarded. 

From Mr. G. F/ Browm's garden, there were specimens of heliotrope 
Cape laburnum, zinnias, mignonette, &c., and some prizes were awarded. 

From Sergeant Dowling’s garden, there were some very fine gera-. 
niums, euphorbia flowers, and a basket of splendid Cabool capsicums, 
for which prizes w'ere given. 

Some prizes were also awarded to the mallees of Mudduii Tackoor, 
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Ubdooilah KhaD, and Baboo Oomanaufh Ghose, for bouquets of^ndige- 
nous and other flowers. 

The umpires exhibited much good taste and floricultural knowledge, 
in the awarding of prizes^ and were pleased to pronounce this Flower 
ShoWf the best which has ever taken place in the Society’s Garden. 

Having noticed the Horticultural and Floricultural departments, it now 
becomes a pleasing duty to report, that a new Surae (or travellers* inn) 
adjacent to the Society's Garden, commenced in November last by Mr. 
J. H. Young of the Civil Service, was opened on this occasion. It con- 
sists of two handsome ranges of tiled buildings ; the houses facing 
inwards, being for the accomodation of travellers; and those facing 
outwards, for all sorts of merchants’ shops. Thousands of people were 
assembled to witness the opening of this desirable and useful under- 
taking. About forty travellers took up their abode in the Surae this 
evening, and a great number of ladies and gentlemen of the station, 
honored with their presence this truly gratifying scene. 

Between the public garden and the Surae is a splendid tank of water 
with three pucka ghats attached to it. The chief of which is a most 
chaste and beautiful structure, the design of Mr. J. H. Young, and which 
did not fail to call forth the praise and admiration of thousands. There 
was also a public market opened on this occasion, in a mangoe tope near 
the tank, be ^c^d in future twice a week. 

It is with great pleasure we report the names of the following new 
Subscribers since the 23d November last: — 

H. W. Beddy, Esq., of Chicheroon near Bhaugulpore. 

W. H. Brodhurst, Esq., Civil Service, Bhaugulpore. 

Baboo Nocoor Chundur Chowdry Roy, Bhaugulpore. 

T. Young, Esq., Civil Service, Monghyr. 

Baboo Bishashur Narain, a large Zumeendar of Monghyr. 

T. Taylor, Esq., Civil Service, Rampore Bauleab. 

Baboo Bridjoo Oipudkea, a large Zumeendar of Gy ah. 

R. King, Esq., Deputy Opium Agent, Patna. 

Major M. Lawrence, late resident of Kutmandoo, and now Governor 
General’s Agent, N. W. Provinces. 

W. S. Kelly, Esq., of the Firm of Messrs. Owen Alhusen and Co, Cal- 
cutta. 

Robert H. Irvine, Esq,, M. D. 

Baboo Muddun Mohun Sing, a large Zumeendar of Tirhoot. 

Baboo Mohis Chundur Bose, a large Zumeendar in the Bhaugulpore 
district. 



40 Donations to the Bhaugnlpore Society. 

List of donations since the 23c? of November last 

From E. F. Lautour, Esq., Civil Service, Gyah,—a donation of twenty- 
five rupees. 

From Dr. Wallicb, Superintendent Honorable Company’s Botanical 
Gardens,— many rare and beautiful plants, accompanied by bis anxious 
wish to continue bis aid in promoting the best interests of our flori* 
cultural department. 

From the Honorable Sir L. Peel,— a great many of the beautiful plants 
received from time to time, from our early patron, Sir L. Peel, are now 
most conspicuous in our public garden; particularly some plants of the 
Ipomea rubra cserulea, which are in full and rich dower, and thousands 
of people stop to gaze on and admire these lovely specimens of the 
beauties of Flora. 

From John Hamilton, Esq.,— some precious plants of the passidora 
family, and a variety of other rare and most acceptable plants, from his 
beautiful garden at Balleygunge. 

From Captain Munro of H. M. 39th Regiment,— two beautifully ex- 
ecuted paintings of the dowers of the seemul^ or Bombax malbaricum and 
the Gossypium religiosum. This kind donation was, by mistake, omitted 
in our last report. 

From C. D. Russell, Esq., — a number of choice plants are constantly 
arriving from Mr. Russell’s garden, who has the welfare of our public 
garden at heart. 

From Captain Hockley, Commander of the Jellinghee,— a basket of 
English potatoes received in the dnest order for planting, also some 
plantain shoots of rare sorts. 

From C. K. Robison, Esq.,— *a handsome present of a box of Malacca 
fruit trees. 

From Wood, Esq., of Calcutta, — ten very choice plants from his 

beautiful garden, which have greatly enriched our stock of exotics. 

From Captain W. G. Don,— a number of geraniums, ixora, heliotrope, 
euphorbia and russelia plants. 

From Cleveland House garden,— several hundreds of plants of (inc 
sorts, and a hundred Bombay mangoe grafts. 

For all these handsome gifts, the best thanks and acknowledgments 
of our Branch Society are proffered for the acceptance of the donors. 

By order of the Garden Committee. 

T. E. A. Napleton, 

Honorary Secretary^ Bhaugnlpore B, A, IL <5* F, Society, 
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ACCOUNT OF AN EXHIBITION OF FLOWERS, FRUITS, AND VEGETABLES, HELD 
AT LUCKNOW IN MARCH, 1846. COMMUNICATED BY THE REV. DR. CABSHORE, 
ACTING SECRETARY OF THE AORI-HORTICULTURAL SOCIETY OF LUCKNOW. 

To James Hume, Esq., 8fc . ^- c . 

My Dear Sir, — I have much pleasure in forwarding a list of the 
flowers, fruits, and vegetables, for which prizes were awarded at our ex- 
hibition, which was held on the 17th ultimo. You should have had 
the list before ; but business and sickness prevented me. 

May I beg the favor of your letting me have a package of your accli- 
mated vegetable seeds. They are, I find, best suited for early sowings. 
Lucknow ; Mar ch^ 17///. Yours faithfully, 

J. J. CaRshore. 


Prizes awarded for Flowers^ Fruits, and Vegetables, at the exhibition held 
at Lucknow on thp \7th February, 1846. 


Names of Flowers, Fruits, 
and Vegetables. 


Flowers. 


{Names of Maloes Names of the Person iiij 
to whom the prizes! whose service the Ma-j 
I were awarded. j lees are. I 


Violet, 


Double slock, 

Larkspur, 

Coreopsis, 

Nasturtium, 

Double wall'flower, ...... 

Lupin, 

Zinnia, 

Indian pink 

iris, 

Best bouquet of flowers, . . 


c new varieties, 
< darkest, 
f largest, .... 
Sweet'William 


(ierani- 

um,.. 


8oobha, .... 

Munsa, 

Budloo, . * . . . 
(lunga, ... . 

Budloo 

Munsa, 

Bhold, 

Goorbukhsh, . 

Bholii 

Bukha 

Bhakaree, ... 

Bhola. 

Lleera, 

Munsa, 

Bhola, 

Jankee, 

Bukha 


Fruits. 
Strawberry, 

Gooseberry, 

Pumplenose, .. .. 

Citron, 

Kurna,.. 

Orange, 

Lime (Cagzee,) > 
Sweet lime, 

Plum, 

Plantain 

Loqiiat, . , . . • • ... 


Nannoo, 

Soobha, ...... 

Sukkut, 

Bhola, 

Munsa 

Gunga, 

Meera, 

Goorbukhsh, . 

Heera, 

Munsa, ..... 

Nannoo, 

Ditto, 


Colonel R. Wilcox 

Char Bagh, ‘2d Division, 

Mrs. Scott, 

II. W. Bird, Esq 

.Mrs. Soolt, 

Char Bagh 2d Division, 
Brigadier Webber,.. .. 
Kev. Dr. J. J. Carshore, 

Brigadier Webber 

Dr. Woodburn I 

i Dr. Login. ) 

Brigadier V7 ebber, . . . . ; 

Mrs. Davidson, ' 

Char Bagh, 2d Division, j 
Brigadier Webber, ..... i 

Mrs. Davidson | 

Dr. Woodburn ! 


Char Bagh, 1st Divison., 
Colonel R. Wilcox,.... 
Captain Cooper, ...... 

U. W. Bird, Esq 

Char Bagh, 2d Division, 

K. W. Bird, Esq 

Mrs. Davidson, 

Rev. Dr. J. J. Carshore, 

Mrs. Davidson, 

Char Bagh, 2d Division, 
Ditto ditto, Ist ditto, .. 
Ditto ditto, Ist ditto, .. 


1 0 0 
1 0 0 
1 0 0 
‘2 0 0 
i 0 0 
I 0 0 
I 0 0 
1 0 U 
0 4 0 

0 4 0 

1 0 o 
I 0 0 
0 4 0 

0 4 0 

1 0 0 
I 0 0 
5 0 0 


1 0 0 
I 0 0 
0 8 0 
0 8 0 
0 4 0 

0 4 0 

1 0 0 
0 8 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 


Carried over, . . 25 0 0 


y 
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S/iOW of Fi'uits, Vegetables, Sfc. at Lucknow. 


VT ri-'u..-.,. iNames of Malees 

Name.. ^ I'’"/ J' I*, to whom the prizes 
aod Vegetables. |«ere awarded. 

Names of (he Person in 
whose service the Md* 
lees are. ' 

Vegetables. | ! 

Caulillower, iSobha 1 

Broccoli, (ioovbukbsb, . . . . { 

Cubbaire, . . t « • a. * 1 

Brought over,.. 

Colonel K. Wilcox 

[ Bev. Dr. J. J. Caishore, 

: \lrs.*Davidson, 

( ••’TtiBachoo ' 

KnoleKbole.)l«™''“f*’ ’ 1 

/grouod. ( 

p ^ the greatest variety, | Goorbukhsh, .... 

j the largest Sukkut, 

Bean | Goorbukhsh, . . . . | 

French Bean, Ditto, ' 

Captain Drake, 

|Kev. Dr. J. J.Carshure, 

Ditto ditto, 

Captain Cooper, 

Rev. Dr. J. J. Carshore, 
Ditto ditto, 

Y:iiyi Nannoo ! 

Colonel U, Wilcox, .. 

Mrs. Davidson, 

CbarBajrh, Ut Division. 
K. W. Bird, Esq 

Rev. Dr. J. J. Carshore 

Colonel R. Wilcox, 
Char Bagh, ‘2d Division 
Rev. Dr. J. J.Carshon 
Ditto ditto, , . 

Jerusalem Artichoke, .... 
C finest Mai* 2 
Vese & great- ] 
jest variety,.. t| 
( fluest stone, : 
C long orange,.. .. 
Carrot, ? early horn< 

Gunga, ^ 

Goorbukhsh, . . . . ; 
[ 1 

Sobha, ! 

Munsa, 

Goorbukhsh, .... 
Ditto, 

Parsnip, (the first season 
exhibited,)* 

Ked beet, ... 

White beet, .. 

Salsify,. 

Hadish,.. 

Onion, 

Leek, 

C green smooth / 
Spinage,? leaved, .. . . i 
( prickly leaved, 
Squash, 

Dhurrum Doss,. 

Bhakaree, .... 
Goorbukhsh, .... 

Munsa, 

Heerah, 

Sobha, 

Goorbukhsh, . 

Goorbukhsh, . 

1 Munsa, 
Nannoo,... 

Ditto, 

Mrs. Davidson,*. .. .... 

1 Ditto ditto, 

j Rev. Dr. J. J, Carshore 
jChar Bagh, ‘2d Division 
Mrs. Davidson, ... 
Colonel R. Wilcox, 

Rev. Dr. J. J. Carshore, 

Ditto ditto, 

Char Bagh, ‘2d Division, 
Ditto ditto, 1st ditto, 
Ditto ditto, Ibt ditto,.. ♦. 

Mrs. Davids 

Char Hagh, ‘2d Division, 
J Nawab Meean < 
?Nickro5e Ally,,... \ 
Ditto, 

Tomato........ 

f!an!iirnm_ .............. i 

Dial, 

Munsa 

Chilly, Meeheelall, .... 

Brinjal, | 

Celerv, i 

Goorbukhsh, .... 
Ditto, 

Rev. Dr.J, J. Carshore, 
Ditto, 

Mrs. Davidson, 

Char Bagh, Ist Division, 
R. W. Bird, Esq., 


.lankee, 

Endive, ! 

Sugar-cane, 1 

Nannoo, . 

Gunga, 


Amount 
of Prizes. 


‘25 0 i) 
•2 0 0 
*2 0 0 
1 0 0 

0 8 0 

0 8 0 

1 0 0 
I 0 0 
1 0 0 
‘2 0 0 
I 0 0 
1 0 ' 0 
0 4 0 

0 4 0 

1 0 0 

0 1‘2 0 
I 0 0 
0 8 0 
0 8 0 

5 0 0 

0 1‘2 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 

0 4 0 

0 4 0 
0 4 0 
0 8 0 
0 4 0 
0 4 0 
0 4 0 

0 4 0 
0 ‘2 0 
3 0 0 
0 4 0 
0 4 0 
0 8 0 


Total, Co's. Hs 55 10 0 

J. J. Cakshuue, 1). D. 
Actinj/ Secretary. 
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ACCOUNT OF THE ANNUAL EXHIBITION OF VEGETABLES AND FRUITS, HELD AT 

IIOOGHLY IN JANUARY, 1840. COMMUNICATED BY THE REV. C. W. CAHUSAC, 

ACTING SECRETARY, BRANCH AORI-HORTICULTUR AL SOCIETY OP HOOGLY. 

James Hume, Ksq., Secretary to the Agricultural Society. 

Dear Sir, — I have now great pleasure in forwarding you a statement 
of the annual fruit and vegetable show, held at Hooghly in last January. 
It was sent to me by Rajkissen Morkerjea, and was, I conclude, drawn 
up by his brother, who is our Native Secretary. 

Ckinsurah ; ’ I remain, &c., 

March 2fSth, ISIO. C. W. Caiiusac. 

Branch Agricultural and Horticultural Society at Hooghly. 

The annual exhibition of flowers and vegetables took place in the 
Circuit House, on the 19th January, 1846. A respectable number of 
ladies and gentlemen was present on the occasion, among whom were 
F. W. Russell, Esq., President of the Society, S. Wauchope, Esq., G. 
Herklota, Esq., Rev. C. W. Cahusac, Rev. James Bradbury, and Roy 
Radha Govind Baboo. 

The show was altogether satisfactory, and considering that almost 
every part of the district, was only a few months back, completely in- 
undated, reflected the highest credit on the skill and perseverance of 
the maleen. The potatoes, celery and lettuce in particular, attracted 
great notice, and were pronounced by competent judges, far superior to 
any thing of the kind ever seen in the district, and fully equal to what 
has yet been produced in other parts, kiiowm as peculiarly favorable 
to their cultivation. 

The Society’s Nursery Garden is doing remarkably well ; that portion 
of it, reserved for the purpose of rearing up vegetables, peas, &c., both 
indigenous and exotic, presents at this day, a very healthful appearance ; 
more than one-third ot it has moreover been tastefully laid out in 
flower-beds, which ofler no ordinary attraction lo the gentlemen of the 
station. 

The following is a list of the prizes distributed 

Mothoor Doss Malee, ... For Potatoes *1 Silver Medal. 

Horronatb Malee, „ Foreign sugar-cane, •! Ditto ditto. 

Goluk Malee, „ Peas, 5 0 0 Go’s. Rs. 

Sagore Malee, ... ... „ Sugar-loaf cabbage, 5 0 0 

• These Medals were presented by the Parent Society, in addition to an annual grant of 50 
rupees.— Kns. 
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Bungshee Malee, . 

. ... For Cauliflower, 

5 

0 

0 Co’s. Rs 

Tittoo Malee, 

. ... ,, Carrots, ••• ... 

5 

0 

0 

Bamdhone Malee, 

... ,, N ohl'kohl, ... 

5 

0 

0 

Obhoy Malee, 

. ... „ Turnips, 

5 

0 

0 

Monubur Malee, .. 

... ,, Beet, ... ... ... 

5 

0 

0 

Jvassinath Malee, .. 

. ... „ Lettuce, 

5 

0 

0 

Monohur Malee, 

( A dalee of different I 
” \ kinds of vegetables, j 

5 

0 

0 

Soubol Malee, 

... „ Cauliflower, 2d prize, 

2 

8 

0 

Lai Chund Malee, 

... „ Cabbage,... 2d ditto. 

By W. F. Russell, Esq. 

2 

8 

0 

Sagore Malee, 

, ... For Celery, 

By S. Wauchope, Esq. 

.5 

0 

0 

Modun Malee, 

... For Peas, ... 2d prize. 

3 

0 

0 

lluggunath Malee, 

... „ Carrots, ... 2d ditto, 

3 

0 

0 


By Rev. C. W. Cahusac. 




Bungshee Malee, ... 

. ... For Potatoes, ... 2d prize, 

By Rev. J. Bradbury. 

4 

0 

0 

Ruggohath Malee, 

... For a dalee, ... 2d prize, 

4 

0 

0 


MALAYAN GUANO (“TY BURONG.”) 

By Dr. Cantor, Civil Surgeon, Prince of Wales' Island. 

Mr. E. Solly read, before the Chemical section of the British Association 
at Cambridge, the following paper on Guano, by Dr. Cantor, wliich he had 
received from Dr, lioyle, of the East India House ; — 

Denomination. — Ty Burong,* in the Malayan language, signifies birds’ 
manure, but not cA^ery substance thus denominated is obtained from birds ; 
for bats are considered by the JNtalays to be birds, and, although the different 
kinds are distinguished by separate names, their manure is included in the 
general denomination of Ty Burong. 

Use of Manure among the Malays. — Before noticing the different kinds 
of birds’ and bats’* manure, it is as well to observe that the use of manure is, 
according to Mr. Crawfurd, not adopted In' the inhabitants of the Indian 
Archipelago. In the cliaptcr devoted to general remarks on the husbandry 
of the Indian Islands, Mr. Crawfurd observes upon this head, “ The fertilizing 
process of irrigation almost supersedes the use of other dressings, or, at least, 
causes them to be neglected. None of tlic Indian islanders ever apply any 


Ty, offal, dross, manure ,* Burong, bird. 
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kind of liiuiiurc directly to the land. In process of time, when tUe Ricc- 
larids are exhausted and the poorer lands are in more i’e<juest, dressings will 
be applied to the upland soils, and the refinements of agriculture will approxi- 
mate them more nearly in value to the lands capable of submersion.’’ 
Though no dressings be applied directly to the land, some processes are 
pursued which, to a certain degree, are equivalent to them. In reaping the 
principal crops, particularly the Rice crop, the best part of the straw is left 
on the ground, and into this ample stubble (the village) cattle are turned, 
until it bo exhausted. During the short period during which the land is 
pCfrniitted to lie fallow, the cattle are constantly fed in the Rice grounds, 
and as the dung is not removed for the purpose of fuel, as aiiiong the people 
of Hindustan, the land benefits by this accidental dressing. To tins it 
must be added, that, immediately before ploughing, the whole of the remain- 
ing stubble and dry weeds are systematically burnt on the ground, and the 
carbonaceous refuse spread on the land as a manure. It may be presumed, 
that experience has ratified the utility of a practice which is general, and 
which is, in some rcs[)ects, parallel to that of paring and burning among 
our agriculturists .” — History of the Indian Archipelago^ vol. i. p. 354. 

Throughout the Malayan Peninsula the application of manure is very 
limited. In the cultivation of Rice and Tobacco, birds’ manure has, from 
time immemorial, been in use among the inhabitants of Keddah (Qucdali), 
and the tributary territory of Purlis. In the latter locality, the supply 
of birds’ manure is principally obtained from Bukit Jubing, situated about 
7 miles to the northward of Kanigha, the residence of the chief of Purlis, 
while tho agriculturists along the coast arc supplied fi-oin the islands in the 
vicinity, particularly from Pulo Karap, situated about a mile from the mouth 
of the Purlis River. In Keddah the manure is procured from inland moun- 
tains (Gunong, Geriang, and Bukit Khopuloh, in particular), from which 
circumstance it appears most likely to be bats’ manure. The depots of 
the latter kind are, however, resorted to for another purpose, which is more 
general, viz.,— that of obtaining saltpetre for tho homo manufacture of gun- 
powder. The making, or rather gathering, of saltpetre is a royal preroga- 
tive, the infringement of which is, according to the Malayan code, a capital 
crime. Tho Malayan saltpetre is of very inferior description, and the 
inconsiderable quantity brought to market, commands a price but one-half 
of that manufactured in Bengal (which fetches in the Straits from 4 to 6 
dollars per picul). 

lUrds^ Manure.— Ty Burong, or guano properly speaking, is obtained from 
llirundo esculenta, the swallow which makes the edible nests and feeds 
upon insects. It is a coarse, light-bro\\Ti, or snuff-colored earthy powder, 
more or less mixed with undigested remains of insects (apparently large ants 
occasionally prevailing), and of a more or less strong taste of saltpetre, but 
without offensive smell. With a watery solution of carbonate of potash, 
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ainmoiva is developed ; but to judg^ by the faint smell, but in small (pmntity. 
By exi)osurc to the atmosphere (under a temperature of 75® to 80®), it 
attracts moisture in a considerable degree. From the fact of the manure 
being obtained from the swallow, whose nests form an aiticlc of considerable 
iinpoiiiance in commerce, the localities where to search, as well as the number 
of the depots may be inferred. Such depots of the manure of birtls and bats 
occur on the myriads of rocky islands lining the coast of the Tenassenm pro- 
vinces, from about the 15® north, continuing along tiie Malayan Ponmsula,and 
terminating in the Indian Archipelago. In a tropical climate, where the 
moisture of the atmosphere combines to create great evaporation, the quality 
of the manure would suffer, or be lost, if it was not for the birds and bats 
selecting places of abode, sheltered from the influence of the weather and the 
sea. Probably in quality the manure must suffer wdthal, but the results of 
its application in tiie ^lalayan Peninsula and Prince of Wales' island arc such 
as to prove its efficacy. The depOts from which it is taken exist in the ex- 
tensive caves in the islands of limestone rocks, stretching, with intermissions, 
from Maulmain to .lava. Although sea-birds inhabit many of the Malayan 
Islands in prodigious numbers, their abodes are too much exposed to the in- 
fluence of the atmosphere and tides, to render the gnano applicable, even 
though it w'as suffered to accumulate. But there is every reason to believe 
that the assertions of the Malays, that no such depots exist in the Malayan 
Seas, are correct, '^fhe localities, which hitherto have supplied tlie agricul- 
turists of Prince of Wales’ Island with birds’ manure, arc principally 
Piilo Balitong, one of the Laucavy Islands ; Pulo Mootiah, an island near 
the mouth of the Trang River ; Pulo Beberce, near Pungah ; and Cangam, 
not far from ^lergui, A very extensive depot is reported by the Malays 
to exist in Pulo Nepis, an island near the mouth of Pungah River, liu’t from 
the impracticable nature of the entrance to the cave, it has not yet been 
resorted to. llic depots of the first-mentioned islands, which have been 
mentioned solely as known to supply the agriculturists of Prince of Wales’ 
Island, arc computed to contain a quantity of manure not less than 1000 
coyans, or between 2000 and 3000 tons. 

Bats^ Manure . — The external appearance so greatly resembles that of the 
swallows, that it is scarcely possible by sight to distinguish the one from the 
other, and the difference must therefore be ascertained by chemical analysis. 
The criterion by- which the agriculturists judge of the quantity, and fix the 
price of both kinds, is by applying a small quantity to the tip of the tongue. 
According to the stronger or weaker taste of nitre, they are guided in their 
choice and valuation, and this simple method appears to answer practical 

purposes. The Malays denominate the bat Klawah" (Vespcrtilio ?) 

and the manure occurs sometimes under the name of “ Ty Klawah.” This 
bat (and probably other genera) inhabits the same localities as the swallows. 
There is a large depot of bats’ manure in Pulo Mootiah, from whence it has 
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frequently been imported to Prince of Wales’ Island ; but as this l^nd has 
been found of much less efficacious qualities than the swallows’ manure^ it is 
now ill little demand among agriculturists, and if imported at all, it occurs 
mixed with birds’ manure. Manure, obtained from a frugivorous bat, is 
reported to have been tried without beneficial results. I'he bat is commonly 
denominated the “ flying fox” — ‘‘ Khiwang” of the Malays (Pleropus javani- 
ciis, Ilorsfield), which inhabits low jungles. Perhaps one of the largest 
companies is that frequenting the island of Callum, in the Straits of Malacca, 
separated from the Peninsula by a narrow shallow arm of the sea. The 
island, several miles in length, is but little elevated above high-water mark, 
and is covered by a dense, apparently impenetrable, Mangi’ove jungle. The 
passage through the Straits of Callum exhibits, at all times, a most singular 
spectacle. The trees, verdant below, present withered tops, suspended from 
whose naked branches the hats appear during the day like large black fruits. 
At sunset, when the countless masses sally forth, they may be said literally 
to darken the skies. The atmosphere, even at some distance from the 
island, is said to be tainted by the effluvia, but the manure, howe^er plentiful, 
is too much exposed to the influence of the climate and the sea to expect it 
would answer agricultural purposes. Huch, indeed, must, in these latitudes, 
be the case with the maiiui*e of all frugivorous hats, who take up their abodes 
in the luvinches of trees, but never in cave<. 

plication of Ty Jhirong. — Scarcely ten years have elapsed since the 
birds’ manure was first introduced in Prince of Wales’ Island, by some 
Chinese agriculturists, in the cultivation of Cocoanut trees. The success of 
the fi»*st experiments led to repetition, and the application has by degrees 
been extended to Nutmeg, Clove, and Sirih Vine (Piper siriboa) plantations 
and #uit trees in general. It lias also been used to Sugar-cane, and suc- 
cessfully, as far as grow th concerned ; but the Cninese planters assert, 
that cane thus manured, however fine ii. appearance, loses in saccharine 
matter, and have therefore discontinued the application to this branch of 
cultivation. Neither in Prince of Wales’ Inland, nor in Province Wellesley, 
has this kind of manure been tried in Rice cultivation. During the last 
five or six years, it has been applied by some of the Kuropean agriculturists 
in the different branches of cultivation mentioned in the preceding. Air. 
Drown of Glugur, the owner of the most extensive plantations in the Straits 
Colonics, applies annually increasing quantities of Ty Burong. Likewise, 
Alajor Low-^, on his estates in Province Wellesley. Air. Lewis, the Assistant 
Resident Councillor of Prince of Wales’ Island, has, by way of experiment, 
tried some in the flower-garden of the Government House on the Great Hill 
(2,460 feet above the level of the sea), and the result is represented as having 
jiroved very successful. If applied mimixed and immediately, this manure, like 
the Peruvian guano, destroys vegetation. It lias, therefore, been found ne- 
cessary to mix it with what is here denominated “ burnt earth,” which 
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signifies rubbish of all sorts i^educ^ed by fii'c to ashes. In the piv>poi*tion of 
the mixture of buimt . earth and birds’ manure, the agriculturist must of 
course be guided by a thorough knowledge of the natui'8 of his soil and the 
subject of cultivation. The method followed in the cultivation of Nutmegs, 
will be perceived by the following, kindly supplied by Forbes Brown, Esq., 
of Glugor. 

Memorandum , — Ty Burong, as manure to Nutmeg trees, has been applied 
in a variety of ways, and the manner of applying it, as well as the propor- 
tions, is still very different, in different plantations. I first tried it at 
Glugor, in 1838. It was applied to trees of about ten years of age, immixed, 
and about twelve gantona per tree, spread over the roots. The result was 
most unfavorable ; all the trees were more or less injured, and several were 
killed. After this, I did not try it again at Glugor for several years, but 
the Chinese manager of a plantation (Battu Lanchang Hill) in which I hold 
a half interest, recommended it in 1839, and had my permission to apply 
some to the trees in this plantation, which were then about nine years old. 
lie applied it thus, — a trench of about eighteen inches, was dug all round the 
trees at the extremity of the roots, into which surface earth and grass was first 
put, and upon this layer was spread about sixteen gantons of Ty Burong, 
unmixed. The result in this instance was found very encouraging, and ever 
since the same mode of manuring has been continued in that plantation, the 
trees of which, considering their size and age, have been the most fruitfiil I 
have met with, and no manure except Ty Burong has been applied ; to which, 
therefore, must be attributed the success. Some time after this favorable 
experiment, I was induced to give the manure another trial at Glugor, where 
1 have applied it in different ways, both by itself and mixed with burnt earth 
and bufialo dung ; and on the whole t have been well pleased with the Aults. 
The Chinese estimate the proportion as onef tq^five, but I should think with 
good Ty Burong, that the difference ought to bo greater. On the whole, I 
prefer using it mixed either with burnt earth or cattle manure (the latter 
more especially on the plains, where it can be easily procured), and my usual 
proportion is about eight of burnt earth, or cattle manure, or both mixed, to 
one of Ty Burong. The Chinese generally use it in the proportion of three 
to one. The quantity given depends much on the size of the tree. A trench 
of from eighteen to twenty-four inches in depth and breadth, is generally 
dug, in which earth, grass, and rubbish are first put ; upon these is spread 
the mixture. One of our laige trees would take about 400 gantons, and 
those of a medium age — say twelve or fifteen years old — ^about fifteen gan- 
tons ; this 1 should expect to last some two to three years. Other European 
planters adopt proportions different from mine, but few follow the propor- 
tions used by the Chinese ; and the use of this manure is still principally 
confined to the latter planters. 

Glugor ; Sov. 26th, 1844. 


(Signed) Fohbf.s A. Bhown. 
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Price , — The importation of birds’ mariUre in Prince of Wales* Island^ has 
hitherto been in the hands of Chinese merchants, who recei%'e the orders of 
the agriculturists ; and accordingly during the N. E. monsoon, despatch large 
juuks to the well-known depdts. With the increased demand, the price has, 
during the last four or five years, nearly doubled. Mr. Forbes A. Brown, of 
Glugor, paid in 1840, 5 Sp. drs, (about \l, 2^, Od.) per coyan of 800 gan- 
tons (equal to about 2 ^ tons). The price of that quantity is at present from 
74 to 9 Sp. drs. (U. VSe, 9d, to 21, Os. 6d.), or about Us. Sd. to 13^. 6d. 
sterling per ton. According to the statement of Dr. Van Martius (Report 
upon guano), the price in Peru of 238 lbs. of guano is from 5s, to 8^. sterling, 
which is about 21. 28. to 3/. Ts. per ton of 20 cwt. Should, therefore, future 
results create a demand for the Malayan guano, the price will greatly be in 
favor of the latter, which to the Indian agriculturist, offers the additional 
advantage of easy access. The annexed table of the present freights per 
ton, from Prince of Wales* Island to different ports, will afford some esti- 
mate of the rates at which the commodity may be shipped. 


From Prince of Wales’ 
Island to 


Freight per ton. 


Prime cost added to Frtugl 



£. 

s. 

d. 

£. 

s. 

d. 

£. 

.V. 

d. 

England and Sydney, . . 

4 

0 

0 

4 

11 

3 

to 4 

13 

() 

Calcutta and Madras,. . 

1 

0 

0 

1 

II 

3 

„ 1 

13 

0 

Bombay, 

Hong Kong, 

1 

5 

0 

1 

10 

3 

« 1 

18 

0 

2 

0 

0 

2 

11 

3 

.. 2 

18 

0 


To the above must be added all minor incidental charges. 

The Malayan localities, where the guano is found, are most accessible during 
the N. E. monsoon. The parties hitherto engaged in the importation to 
Prince of AValcs* Island declare, that they are prepared to meet orders to 
any extent, and have, as yet, punctually executed those received. Should, 
however, the results of future experiments prove such, as to render the 
Malayan guano an object of desirable importance beyond the Straits, a 
survey of the depots, and a report of their capability vrill be necessary. 

Other Animal Manures . — The soil of the Prince of Wales’ Island may, 
generally speaking, be said to be light. That of the valley is alluvial ; near 
the coast, the surface is a light vegetable mould, about four inches in depth, 
resting upon the sand, but gradually increasing in thickness and richness, 
as the country rises towards the foot of the hills. Beds of wliitish clay ar® 
interspersed throughout. The soil of the hills consists of disintegrated 
granite, forming with the decomposed vegetable matter, a crust varying in 
depth, and frequently of reddish or rust color. The European spice-planters 
chiefly use cattle manure (buffaloes’ and cows’), the cost of which may be 
estimated at 20 cents of a Spanish dollar, or about 10(i., for a rather small 
cart-load. It is not only much less efficacious, but far more bulky than 
birds’ manure. The latter quality becomes a matter of consideration wlicro 
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labor isr expensive, and the manll^e has to be carried to a distance, parti- 
cularly iip-hill. A coolie will cany a basket on his head, whether the con- 
tents are light or heavy, no matter, he carries but a basketful. In the 
cidtivation of hill-plantations, inaccessible to cattle, Mr. Forbes Brown has 
experienced a considerable saving of hands, owing to the less bulkiness, and 
<*onsequent greater portableness of the birds’ manure. 

The Chinese agriculturists, in everything proverbially tenacious of their 
native customs, are less exclusive in the selection of manure, and in addition 
to the latter and birds’ manure, employ also night-soil, urine, fish-manure, 
and the residue of the fluid in which fish is salted, and shells of shell-fish. 
I’he Chinese will willingly undertake the renovation of houses for the sake of 
the night-soil. A strange characteristic caprice has come to my knowledge 
as superintendent of six hospitals. Five of these the Chinese refuse to reno- 
vate, and the alleged reason is the supposition that European medicines 
principally consist of mercury, and the night-soil therefore wcnild “ purge the 
trees.” But to a sixth hospital (a lunatic asylum), they have no objection, 
as it is their opinion that calomel is not used in curing fools.” Night-soil 
is principally used in the cultivation of vegetables ; urine for Sirih-Vine ; 
fish-manure for spices ; residue from the salting process for cocoa-nuts ; and 
shells of shell-fish for onions and water-melons ; but all are also indiscri- 
minately applied to spice plantations. The Malays, in different parts of tho 
peninsula, use powdered calcinated bones in the cultivation of rice ; not, 
however, as a manure, but as a supposed preservative against the attacks of 
insects, for which purpose a quantity of this powder is spread over the 
paddy-fields, during the season of irrigation. 

Mr. lldward Solly stated, that he had roughly analyzed the specimens 
of Ty Burong, which accompanied Dr. Cantor’s paper ; and found 100 parts 
to contain about five parts of ammoniacal salts, ten parts of nitrates, nearly 
twenty parts of organic matter containing very little nitrogen, thirty parts 
of insoluble earthy matters, consisting chiefiy of silica and alumina, with a 
trace of phosphates of lime, and thirty-five parts of water. The different 
specimens varied slightly in the proportion of these substances which they 
contained ; in all, however, there was found a very large quantity of mois- 
ture, and but q small quantity of nitrogen. The animal matter contained in 
the Ty Burong, consisted almost wholly of the undigested remains of ants, 
and various insects ; il was insoluble in water, contained but little nitrogen, 
and at the common temperature was very little liable to decay. Almost the 
whole of tho nitrogen, which originally existed in the manure, was now 
present in the form of nitric acid, combined with lime and potash. ]VIr. Solly 
had no doubt, from its composition, that it was an excellent manure, as well 
as a valuable addition to many soils, but he doubted whether it would be 
worth while to carry it to a great distance, as from the large proportion of 
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water an<J useless earthy matter present in it, amounting' to notfrly two- 
thirds of its whole weight, it was evident, that the cost of carriage to any 
distance would be very high, as compared with its real value as manure. — 
( From the Agrimltural*Gazette ; August, 1845.^ 

A Spanish dollar='l«. 6d. ; a coyan, 800 gantons , a gauton, 1 J gallon ; a pccul, 133^ Ibi. 


THE VAJ.UK OF OITANO AS A .WANITIIK. 

We feel somewhat hlameable for not having sooner directed the attention 
of gardeners to the exti'emo importance of guano as a manure for everything 
with which they have to do. We have left to our correspondents a task 
which rather belonged to ourselves. The consequence, however, is not disad- 
vantageous, for all that we now have to say has so entirely the sanction of 
experience, that nothing is left for theory to speculate upon. 

And yet there are those who cannot find in guano the virtues that belong 
to it. One man uses it too strong, and says it kills his plants ; another applies 
it at the wrong time of tiie year and gets no result ; another buys his guano 
cheap, of some swindling dealer who digs it on Epping Common, and con- 
demns the manure forthwith as utterly worthless ; he should have condemned 
his own folly for dealing with rogues. 

Not a doubt can now exist that guano, of good quality, properly applied, 
is of all known agents the most valuable for manuring purposes. It contains 
just what matters are required by plants for their food, in just the right 
state ; and although Mr. Lawes’s superphosphate of lime may beat it in 
turnip growing, yet the statement we have just made is strictly true ; for 
superphosphate of lime is not, like guano, of universal application. 

Another merit in guano is, that it is not bulky, iior disagreeable to use, nor 
attended by any of the nuisances, which in small gardens are so great, with 
stable dung. A bag of it, which can be brought home in the carrier’s cart, is 
as useful as a cart-load of farm manure. It is true that it will not produce 
the same mechanical effect upon land ; but so far as manuring qualities go, it 
is unrivalled, and the inechanical effects may be otherwise obtained, as, for 
example, with chopped straw. 

It has this great advantage too, that as it varies much in quality, tho buyer 
can never be at loss what to purchase, for the dearest is always the best, 
therefore the cheapest ; so that the market price, if respectable men are dealt 
with, will form a sure index to tho triie value of this commodity. 

People say, what shall I do with it i I have bought Peruvian guano, and 
don’t know how to use it. Is it good for peas ? or roses ? or trees ? or cab- 
bages ? or asparagus ? or what ? It would be well if all answers could be aa 
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explicit.*- Guano is good for all things which require manure, and if Mr. Tcs- 
chemaclier is right, for other things also, for he tells us* that it is good for 
Silver Firs, and consequently for Conifers generally, which farm-yard ma- 
nure invariably kills. 

The main thing is the manner of applying it. We have reason to think 
that for gardeners the best plan is to steep it in cow’s urine, to pour off the 
clear fluid as a liquid manure, and to use the residue, from time to time, 
in the kitchen garden. But it may also be mixed with any dry soil and ap- 
plied broadcast. . 

The time for Using it is obviously, in small quantity, when a plant begins 
to grow, in larger quantity, when the new growth is active, and in much 
larger quantity, when vegetation is in full career. The Peruvians, says Mr. 
Teschemacher, use it for their maize in the following manner : — Each crop 
has usually three applications of guano ; the first, in small quantity, at the 
time of sowing the seed ; the second, a larger application, when the plant is 
less than half grown ; and the third, just previous to the commencement of 
ripening the seed. After each application, the land is irrigated — that is, 
watered. From this latter circumstance it will be seen, that the first appli- 
cation is of the nature of a steep in guano liquor, which, no doubt, accelerates 
the germination of the seed, while the dilution of the guano prevents the 
embryo from being injured by the action of the manure, and also causes the 
commencement of its decomposition, rendering it immediately available to the 
growth of the young plant. The volatile ammoniacal salts of the first ap- 
]dication being exhausted, , the second becomes necessary for the increased 
roots forming; and this, no doubt enters largely into the substance of the 
plant, promoting in every way its growth, luxuriance, and production of seed. 
Of the benefit of the third application, I confess I am unable to judge ; never 
having tried it, because I was unable to see beforehand the use of it. Never- 
theless, I think that the common practice of a people, who have used guano 
for centuries, should not be slightly rejected without experiment, and it cer- 
tainly shall be tried.” 

All we have to do is to imitate their practice thoughtfully and cautiously. 

Mr. Teschemacher gives the following very interesting results of his expe- 
rience in the United States ; we copy them without abridgment, because of 
their great practical value : — 

Lawns . — In several cases, where sods have been laid down for lawns or 
embankments round' houses, the most surprising growth has been obtained 
by strewing the surface with guano, previous to laying on the sod. The ma- 
nure is then brought into contact with the roots, wliich — being strong and 
old, not tender and young, like the sprout and root of a seed — take immedi- 
ate hold, and this effect is produced without injury.” 


• Essay on Guano, 1815. 
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Vines.--^^ Hero my individual expcrierifce is small, having only planted two 
vines, last autumn, manured with guano, which are growing vigorously. 
But many others have tried it on them with the greatest possible success, 
both as to growth of stem and fruit. This plant is a gross feeder, and will 
bear a great quantity of this manure without injury. Vines grown in pots 
will make a surprising growth if watered with a solution of guano ; but, for 
the reasons given under the head of Indian com, I think that the guano 
itself, containing the phosphate of lime, will give greater and better produce. 
The well-known success of others with this plant renders any evidence from 
me unnecessary. The best method of application is the same as for trees, 
which follows — 

Trees , — « The experiments with guano on trees which have come under my 
observation, including exotics, number about one hupdrod and fifty. The 
action has invariably been to produce large foliage, of a deep, healthy green, 
or with plants, usually covered with a white powder, called gl^ucous^ to in- 
crease this appearance, and to shorten the joints or intervals from leaf to leaf. 
This last action, as respects fruit-trees, is of the utmost importance ; every 
one being aware that long-drawn, long-jointed shoots are the least valuable 
or productive, and that the fruit-bearing spurs on trees, are but branches with 
shortened joints. Hence the production of short-jointed, stocky branches, is the 
production of so much fruitful wood ; and if, by proper pruning, the sun and 
air are admitted so as to ripen the wood, a plentiful crop must be the result. 
The best mode of application to fruit-trees seems to be, first, to consider 
where are the young feeding roots, — that is, at what distance from the stem, 
and what depth in the ground, — then to place the guano as near them and as 
much around them as possible, without being in absolute contact. For 
instance, round an apple-tree of ten years' standing, dig a trench, one or 
one and a half foot deep, at about the same distance from the stem that the 
branches extend ; let this trench be about one foot wide ; then put at the 
bottom one and a half inch depth of guano, dig it w^eii in, and incorporate it 
with the soil ; then cover up carefully, and press the earth down. The eftbet 
of this application will unquestionably bo felt for several years. I am rather 
inclined to* attribute tliis shortening of the joints chiefly to the action of the 
soluble portions of the guano ; as the pelargonium, tho orange, and many 
other plants which exhibited this appearance, had only been watered with its 
solution. But in all applications to fruit-trees, I recommend the guano 
itself, as the insoluble portion contains the chief materials of the seed, to 
protect and cover which, fruit is formed. Where young trees are to be 
manured, a little guano, dug in at the surface around the tree, as well as in a 
trench, will be advantageous. The use of guano for trees probably combines 
another advantage of inestimable value ; this is, the destruction of the insect 
tribe which are buried in the earth, and emerge from thence with the 
warmth of spring. Tho coverings of these insects, when they first come 
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out of the ground, arc not hardenM ; and, in this tender state, the contact 
with a moderately strong solution destroys them. I have tried experiments 
on about eight or ten various caterpillars, and some other insects, and have 
invariably found a solution of guano kill them quickly, except when in an 
advanced state ; then it took a longer time and a stronger solution. Salt and 
oibsoap are both apt to be injurious to vegetation ; but, by strewing guano 
around the trees, and turning it in a little depth, the plant will be benefited, 
and the insects at the same time destroyed. My experimelits on this sub- 
ject, although perfectly convincing and satisfactory to myself, have, for 
want of time, not been conducted with that care and precision which should 
authorize me to lay them before the public with requisite confidence. My 
last experiment was with the destructive grub, mslolontha, so well known to 
subsist on the roots of grass, of which a friend kindly sent me a box. Six of 
these white grubs were placed in a saucer half full of water, in which a 
tea spoonful of African guano had been put and well stirred. They imme- 
diately began to feel uneasy, and, in about two hours, the whole six were 
dead.” 

Peas . — The kinds on which I experimented were Prince Albert, Shil- 
ling’s Early Grotto, (a dwarf pea,) blue imperial, and marrowfat. The 
method I adopted with all, was to draw a deep trench with a hoe, to strew 
guano in the trench, mix it up with the soil, over this put about one inch 
and a half of earth, then sow the seed, and cover up. In this way, I calcula- 
ted that the young sprouts of the seed, both root and embryo, could not bo 
injured by coming into immediate contact with the guano, and that, when 
the roots were strong enough to bear it, they would find the guano in that 
state of decomposition best suited for them. The quantity used was about 
three pints of Ichaboe guano to a quart of seed, sown, however, much thicker 
than is customary here. It will be observed, that in this case, the natural 
moisture of the soil, at the depth at which the guano was placed, was suffi- 
cient to bring it to a proper state of solution, and rendered the necessity of 
immediate rain not of so much consequence. When rain did come, it was 
beautiful to see the luxuriance resulting, and I felt persuaded that none of 
the virtue of the guano had escaped at the surface. The produce of the 
first three kinds of poa was five full pocks to the quart of seed, besides a full 
quart of seed gathered for next year. From the marrowfats I obtained only 
four pecks and a. half, and no seed. The growth of all was extremely 
luxuriant. The marrowfats were six and a half feet high, the stems from 
one to one and a quarter inch in circumference. On the blue imperials, 
almost every flower bore fruit. On a stem thirteen inches high there were 
twenty-two pods. This waa not at all uncommon, and such was the speci- 
men I exhibited this year at the room of the Massachusetts Horticultural 
Society. Many pods of the crop contained nine or ten peas ; these would be 
valuable for seed. I also exhibited very luxuriant specimens of Shilling’s 
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Early Grotto in the same hall. Tlie joints, or distahce from leaS to lea^ 
was very much shortened — an effect of guano which has been remarked on in 
its application to fruit-trees. I have previously observed that rain was not 
so absolutely necessary as is supposed. It will be seen, that in this experi- 
ment with the pea, the guano was placed at such a depth, that the natural 
moisture of the earth decomposed it, and rendered it fit for the plant. It is 
seldom that drought penetrates so deep as this into the soil ; therefore, if the 
application be made judiciously, dependent on the nature of the soil, and if 
it^^. capacity for retaining moisture be Considered, the want of rain is not so 
fatal an objection to the use of guano as might be thought. Thus, for 
instance, in the lightest soils, plough and bury guano a little deeper than 
in others more heavy ; the guano itself retains moisture, and absorbs it 
naturally.” 

Strawberries. — “A bed of Ilovey’s Seedling was planted in November, 
1844, just previous to the ground being closed by frost. As early in the 
spring as the state of the soil would permit, I drew a trench, with a hoe, 
between the rows of plants, about two inches deep, put in guano, stirred up, 
and covered it over, thinking that the roots would naturally find the guano. 
From this bed I gathered a plentiful crop of fine fruit, which I believe would 
not have occurred without the guano, as the soil was in a miserable, meagre 
state.” 

Forcing . — ‘‘ This -manure, owing chiefly to its ammonia, is of so stimula- 
ting a nature, that it will start vegetation at any period when the tempera- 
ture of the surrounding atmosphere will permit it to proceed, and will, 
therefore, become of great importance in forcing-houses. On ‘ roses, the 
beneficial effect is already well known. If tea roses are cut down when the 
bloom is over, repotted in fresh earth, and well watered, twice or thrice a 
week, with guano water, they will immediately throw out luxuriant shoots, 
and be covered with their fragrant blossoms. I have two tea roses in pots, 
which are now, for the fourth time, in bloom since February. I exhibited 
this year, at the room of the Massachusetts Horticultural Society, EchinO' 
cactus ottonis, three years old from the offset, with three flowers expanded, 
and eight buds, not one of which failed to produce large, well-formed 
flowers ; also Echinocactiis eyriesii, in blossom, being an offset, three years 
old. The appearance of these plants was of the most healthy idud. jhxt, 

with all succulent plants, in order to induce blossom, the luxuriant shoots 
must be well ripened by exposure to sun and air. I placed an Epiphyllum 
in the annual exhibition of the Massachusetts Horticultural Society this 
year, which I grafted June 17th, 1844 ; grown chiefly in moss, with very little 
soil, and watered profusely with guano water. It had thirteen shoots, many 
of extraordinary size and vigor. The cactus tribe will bear a larger quantity 
and stronger solution of guano, without injury, than most plants ; but then 
the enormous shoots must be well ripened, or they will not produce much 



56 Value of Guam us a Manure. 

blossonu This, of course, is the ease with all fruit-trees. A large, ^soft, 
spongy growth of unripenod wood, such as I have seen exhibited, is of no 
value whatever.” 

T his sort of practical evidence is worth a ship-load of speculation, and will 
suffice to show our gardening friends, that, among their preparations for the 
ensuing season of growth, the very first thing is a supply of guano, of which 
good Peruvian is, beyond all doubt, the best. 

It is said that guano improves flavor. This is a point upon which we 
shall not venture to touch at present . — (From the Gardeners' Chronicle ; 
Janmrpf 1846 .^ 


EXPERIMENT ON ELECTRO-CULTURE AT THE GARDENS OF THE ROYAL 
BOTANIC SOCIETY. 

By Edward Harmer Sheppard, Esq. 

In the early part pf the past spring, my attention was directed to the subject 
of promoting an increased growth of plants by means of some particular appli- 
cation of electricity or galvanism. Considering that this is quite a now subject, 
and at present but very little understood, and that until the last few months 
it has never received that attention which its importance deserves, it is our 
duty to be Very careful in our experiments, and very guarded in our inferences 
from them, The following description and remarks, therefore, arc brought 
forward rather with a view to excite attention and induce further research 
than to propound theories, or to make assertions, which instead of promoting 
the object in view, might only tend to mislead. 

It has long been believed that electricity produces a stimulating effect on 
vegetation. We read that as far back as the middle of the last century, a 
Mr. Maimbray, of Edinburgh, announced that he had succeeded in proving, 
that single plants separately electrified, grew more rapidly and vigorously 
than those which were not so treated ; and since that time this experiment 
has been frequently repeated, and with the same results. It has been proved 
that the growth of a common hyacinth in a glass is much accelerated by 
giving it daily a few sparks from the electrifying machine. Sir Humphrey 
Davy likewise instituted experiments upon the germination of seeds, and he 
noticed that voltaic electricity powerfully affects plants, and that they grow 
very rapidly near the negative pole of the voltaic battery, and not quite so 
rapidly near the positive pole. He also observed that drooping plants may 
be made to revive on the artificial application of electricity. A highly charged 
stat^ of the atmosphere, too, causes a more healthy color, and a more rapid 
development of leaf and branch. Every leaf indeed is proved to be a natural 
conductor of electricity, collecting the electric fluid which surrounds it, and 
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appropriating it to some necessary, but ^ as yet unknown, ])urj)Osc in its 
economy. 

In the first week of May, I buried in that part of the gardens of tlie Royal 
Botanic Society appropriated to Agricultural experiments, a plate of slieet- 
copper, two feet in length and nine inches in depth, and also at the distance 
of about nine feet, a plate of zinc of the same dimensions. * These plates were 
both placed in an upright position, facing the magnetic north and south, and 
connected together by means of two copper wires, which extended between 
them, at the height of about three inches above the ground. Each end of 
the wires was soldered to the upper comers of the plates, thus forming a 
galvanic battery ; the moist earth completing the circuit. 

Within this parallelogram of ground, were sown, in rows parallel to the 
plates, lucerne, sainfoin, clover, red globe turnips, and yellow globe 
mangold wurzel. Another parallelogram of ground, of precisely equal size 
and quality, and at the distance from the former of only eighteen inches, and 
uninfluenced by galvanism, was formed out at the same time, and sown in a 
similar manner, with an equal quantity of seed. No manure whatever w as 
used on cither side. In the course of three or four weeks, when the seeds hud 
germinated, the difference between the two plots of ground was very obvious ; 
the seeds on the galvanized side failed to a considerable extent, and the mode 
of their failure was this, that soon after the appearance of the cotyledons above 
the ground, the young plants began to droop and die off in a peculiar way. 
In this manner the clo\er and the sainfoin, which had been placed the near- 
est to the metallic plates, were destroyed to the amount of two-tliirds, and 
the lucerne of one-third ; wliilc the mangold wurzel and the turnips, which 
were farthest removed from the plates, lost only about one-sixth of their 
number. These different degrees of injury received by the young plants, 
would, probably, depend upon the separate and relatively tender or more 
hardy nature of each species. It was, however, at this time, evident that a 
greater amount of galvanic power was generated than is congenial to the 
germination of those particular seeds. 

All those plants, however, which survived the first five or six weeks 
continued to live, but, with the exception of the turnips and mangold wurzel, 
they were not ah any time so healthy and strong as those on the other plot. 
But the turnips and the mangold wurzel soon presented a different character 
from the rest, putting on a more vigorous appearance, as well as a more rapid 
growth ; and by the month of August, they had acquired a much larger size 
than the others, which were growing in the natural soil. They still continued 
to increase rapidly in bulk, and by the 20th of October, one of the turnips had 
reached the enormous size of 40i inches in circumference, and still increasing. 
This is, I believe, much the largest dimension that this variety of turnip has 
ever been known to reach. I then began to feel little doubt, but that in the 
succeeding six or eight weeks, during which all such plants continue to 
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increase, it would attain a most unheard-of bulk. But on that day, and when 
it had begun to excite considerable attention and interest among the Fellows 
of the Society, a most unfortunate circumstance occurred, and my hopes were 
doomed to disappointment ; for it was then pointed out to me, that some person 
had wantonly thrust a stick into the heart of this fine root. 

This injury put a complete stop to its further growth, and in ten days 
afterwards I gave directions, that this and all the other plants should be dug 
up. They were then carefully measured and weighed. The largest turnip 
was found to measure 40J inches in circumference, and to weigh IdJ lbs. 
The aggregate weight of the turnips on the galvanized plot was 27 lbs. On 
the other plot of ground, and growing naturally, the aggregateweight of the 
turnips was 5h lbs. I should mention, however, that one of the turnips on 
this side had become rotten, and had then been nearly eaten by insects. This 
was an accidental circumstance, and had it not occurred, about 2 lbs. more in 
weight would have been added to the last-mentioned amount of 5,^ lbs. The 
aggregate weight of the mangold wurzel on the galvanized side, was 14J lbs. 
On the other side, and growing naturally, it was exactly 10 lbs. Thus there 
existed a large difference between the produce of the two plots of ground ; 
but how far the above increase on the galvanised side was really due to tliis 
cause, or to any unknown accidental circumstance of seed or soil, it would 
seem i>rcmaturo to decide from the result of a single trial. It is a subject 
that I trust will be followed up by others, and carefully investigated. 

In deecribing the above experiment, I omitted to state, that during its 
progress, I was curious to ascertain if any, and what amount of galvanic power 
was generated by the metallic plates, and for this purpose, I occasionally ap- 
plied to the wire a very delicate magnetic compass, and I always found that 
the needle was immediately more or less deflected, evidently showing that an 
electrical action was constantly kept up. And I was the better enabled to 
make these observations by the mode of my arrangement of the plates, for as 
the wires were extended, accurately, magnetic north and south, by placing the 
needle immediately above them, the slightest deflection was readily noticed. 
There were also other motives which led me to adopt tliis particular arrange- 
ment, which it would be impossible to detail within the limits of tliis paper. 

In conclusion, from the results of this experiment there iq every reason to 
hope, that by perseverance, and a judicious alteration in the form of the 
application of the galvanic power, which experience from time to time may 

suggest, that we shall gradually succeed in rendering it a most valuable agent 
in agriculture, as it would be folly indeed to expect any great results at pre- 
sent, whilst so completely in its infancy. For we know that some 40 or 50 
years ago, it was stated by those who first discovered the nature and pro- 
perties of steam, that they possessed a powef, which in time, they believed, 
would perform wonders and cause a general transformation in travelling both 
by sea and land ; but that they were ignorant of its proper application. This 
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point was left for the next few succeeding years to accomplish, fefo it is at 
present with electro-culture. We are in possession of a power which has been 
proved to stimulate and increase vegetable growth at a very economical cost, 
and I do not entertain the least doubt, but that patient and persevering in- 
vestigation of the laws of its nature, will discover the proper mode of applying 
it, and will utimately be crowned with success. [We tried similar experiments 
with sheets of copper and zinc, one foot wide and eight feet long j one pair 
were sixteen feet, and the other thirty-two feet apart. They were connected 
by copper wires. They were sunk in a wheat field, but no apparent effect 
ensued .] — (From the Agricultural Gazette^ 10^^ January , 184G.> 


INFLUENCE OF ELECTRICITY ON VEGETATION. 

The question whether electricity has, really, any effect on the growth of 
plants, can only be decided by a series of careful and accurate experiments. 
Every person, therefore, who can offer a fact upon the subject, will aid in ilic 
curious and interesting inquiry, from which many have been repelled by the 
unphilosophical methods employed, and the hasty deductions iucautiouisly 
and inaccurately announced. Having paid some attention to the statements 
made respecting certain experiments, I tried several myself during the past 
year. When the Potatoes I exhibited at the Royal Institution, in May last, 
in pots, one treated with a galvanic circuit of a plate of copper and zinc, 
were taken up, the produce of the galvanized tuber was ten ounces in weight, 
and of a similar one not galvanized, five ounces. They were weighed at Chis- 
wick by Mr. Edward Solly.* Having expressed an opinion that the mode 
recommended by Mr. Forster would be found of no avail, I determined to 
try that, and another method. I surrounded a plot of Potatoes with the 
wires as ho directed, and found no difference whatever in them froln 
others adjacent, at tlie period of taking them up. At the same time, 1 
erected two poles, about twenty feet high, in another part of the same garden, 
across which I stretched a copper wire one-sixteenth of an inch in thickness, 
carefully insulating the poles by covering them with a cap, lacquering their 
tops with a solution of sealing wax in naptha, and glass tubes passing through 
the polos, into which the wire was insortctl. From this cross wire 1 suiforc<l 
four or five other wires to hang perpendicularly with several branching wires 
at the extremity of each, descending within about two feet of the ground. 
A row of similar Potatoes was planted in the same soil, and left entirely to 
themselves. On taking them up at the end of the autumn, the produce of 


Two similar pots left in Norfolk gave, galvanised, V o«, ungalvanizcd, ICJ oz,->scarccly to 
be called a remit. 
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those ufider the wires was about double that of the others, and while the lat- 
ter eoiitaincd only one pound and a half of really sound tubers, the di- 
sease having caught them to a groat extent, the former gave sixteen pounds 
weight, perfectly sound and healthy. I am aware that this is merely a single 
fact, that no hasty inference can be deduced from it, and I only state it to 
persuade others to similar trials, which I intend to repeat myself. It is also 
fair to say, that I know of the experiment being tried on cereal plants in the 
like way, and there was no visible result, except a very slight one in one case. 
I may, perhaps, be permitted to mention the apparent eifects of a few ex- 
periments with galvanic batteries. On June 3d, I sowed two pots of IMustard 
seed ; in one, I placed the terminal wires of two cells of Smee’s battery. It 
came up much sooner than the other pot of seed, and grow with far greater 
vigour. In June, also, I placed a Pumpkin-sced in a pot between a single 
circuit of zinc and copper. It was far inferior to a similar seed in growth and 
development sown in the ordinary way, and came to nothing. On June 3d, a 
similar application made a great apparent difference in a cutting of a Pelargo- 
nium, giving it, as it seemed, a vigorous growth in comparison with a similar 
cutting with no application. The same day I treated a Kidney Bean in like 
manner ; the advantage over the other planted for the companson was most 
striking ; the former was in rough leaf, before those of the other unfolded. 
In my own garden, and in that of a neighbour, the single circuit of coj)pcr 
and zinc seemed greatly to affect, by comparison, a row of Peas. On July 4th, 
I placed the terminal wires of a large cell of a DanielPs battery, at the ex- 
tremity of the young shoot of a Pelargonium. It withered and died in five 
days. The same experiment was tried upon a Balsam a few days before ; it 
withered and fell in twenty-four hours ; in forty-eight hours it looked as if 
it had been scorched by a tire. I made likewise several other experiments, 
and witii the exception of one Melon plant, which flowered before any flower- 
buds were visible on two others in the same frame, there is no result. It 
would, therefore, be in vain, till further investigation has been made, to spe- 
culate on the causes which produced those appearances, which I have de- 
scribed. I simply state them for the information of persons curious on this 
interesting matter, and while I deprecate every hasty conclusion, I would ven- 
ture to observe that a hasty abandonment of research, on a question so worthy 
of it, is at least equally to be regretted. If I had only tried a few experi- 
ments, I might have seen nothing to mention, and concluded with others that 
electricity had no effect ; but while many, that [ did try, gave no indication of 
any result, those 1 have described, for some rr ason or other, seemingly con- 
nected with the application of electricity, issued in the manner stated . — Edwin 
Sidney, Acle, near Norwich. — (From the Agricultural Gazette, 1th Febru- 
ary, 1846.> 
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EXPERIMENTS ON ELECTUO-CUETURE. HY ANDREW KYEE, M.D., F.H.S.K., 

F.R.S.S.A., PROFESSOR OF MEDICINE AND OF CHEMISTRY, UNIVERSITY 

AND king’s COLLEGE, ABERDEEN. (WITH A PLATE.) COMMUNICATED 

BY THE IlOY'AL SCOTTISH SOCIETY OF ARTS.* 

The interest which has been excited, by the publication of tho result of 
Dr. Foster’s trials on Electro-Culture, has induced me to put the proposed 
method of increasing the produce of the soil to the test of experiment, not only 
by the method followed by Dr. Foster himself, but also by galvanic electricity, 
as recommended by others, as a more effectual mode of applying the electric 
agency. Having fortunately had a piece of ground for a kitchen-garden under 
my command, I had it prepared by digging, and manuring with ashes and 
stable-manure in the usual way, and the crops were put into it at the proper 
time. (See Plate.) 

The first trial was conducted as recommended by Dr. Poster. For this 
purpose, two poles w'cre erected, north and south of each other, and the wire 
(copper) carried along them, and sunk in the ground, as described by him. 
U’he quadrangular wire enclosed seven rows of cabbage plants, — ^three to tli# 
west and four to the east of the poles. Of the twelve rows, as shewn in the 
plan, I and 2 were Victoria cabbages ; 3 to 9, inclusive, early Yorks ; 10, 11, 
12, late Yorks. Accordingly, one row of early Yorks was without, and the re- 
mainder within the quadrangle/; and one of the late Yorks was within, and 
two without, the wire. 

The wire, passing on the north from east to west, also included part of a 
row of turnips, sown at the extremity of the cabbages ; and that on the south, 
took in seven of a row, of twelve young gooseberry bushes. 

The ground, at the time the wire was erected, was very dry ; and there was 
also very little sunshine ; thermometer varying from 56" to 44" Fahr. On 
31st May, there was bright sunshine ; thermometer 52 '. 

June. — Bright sunshine ; weather has been dry. Can perceive no dif- 
ference between the plants within and beyond the wire. 

8^/i to \Wi. — A good deal of sunshine ; weather hot and sultry ; thermometer 
varying from 64" to 76"^. No difference between the plants. 

23d. — No difference observable. 

At this time, orders were given to cut the plants for use, as required, and 
to take those that were ready ; the person who received the orders not being 
aware of the nature of the trials that were in progress, nor of the situation of 
the wire in the ground. 

nth. — Cabbages cut from 6, 7, 8 {within). 

30;A. — One cut from 3 {loithout). 


Read before the Society, December 8th, 1815. 
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Sfh. Jfili/.—MsLuy within tlie quadi*angle not so far forward as those of 
3^__ciit two plants from 3 {without). 

At this time, the gardener who prepared the ground and put in the plants, 
and who was not aware how the wire was situated, was requested to inspect 
the plants, and to report as to their condition. His report hears, that many in 
3 {without) were farther forward, and better cabbages, than many of those 
in the rows from 4 to 9 {within)^ — all of these being early Yorks, and planted 
at the same time : that of the rows 10, 11, 12, the plants in 12 {without) de- 
cidedly the best ; these being late Yorks ; and that two of 12, the only ones 
ready, ought to be cut. 

14^^ July , — One in 10 {loithin) cut. 

\6th, — Two in 11 {without) cut. 

After this, the plants were cut by the individual alluded to, on some days 
from within, and on some from without, the wire ; the latter being ready, 
while others within Vfcre not ready for use. 

From the results above stated, I think we arc warranted in drawing 
the conclusion, that the wire embracing the plants had no influence whatever 
in promoting vegetation, either by accelerating their growth, or increasing 
the amount of produce. 

With regard to the row of turnips near the north line of wire, owing 
to some cause of which I was not aware, they never came to maturity, either 
within or* beyond the wire. When examined, from time to time, they all 
seemed to be in the same state of advance ; sometimes the one, sometimes 
the other, appearing to be the better ; but certainly there was no decided 
advantage on either side. 

As to the gooseberry bushes, the fruit was at maturity at the same time, 
and the crop as abundant on the one, as on the other. 

Having thus failed in obtaining the expected results, I was naturally 
anxious to ascertain wdiether the wire as erected, had the power of receiving 
the electricity, as stated by Dr. Foster, and of conveying it to the earth ; 
and this was tried in a variety of ways, — indeed, in every manner 1 could 

think of, and the following were the results. 

The first trial was made with a galvanometer, consisting merely of a needle 
suspended within a coil of armed wire, the ends of which were connected with 
the wire passing down the pole to the south, and which wire was cut, to en- 
able me to make the connexions. Near the galvanometer, another needle was 
placed, but beyond the infiuence of each otlu r ; — they both pointed exactly 
in the same direction. This experiment was repeated again and again, vary- 
ing the connexions of the wires, and always with the same result. 

Not satisfied with this, I next had recourse to a more delicate galvanome- 
ter, consisting of astatic needles, with a coil of wire 300 inches in length. 
One end of the cut wire passing down the polo was connected with one end 
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of the galvanometer wire ; the other end of the pole wire had a metatlic cup, 
containing mercury, attached to it, and into which the other end of the 
galvanometer was dipt, all the surfaces being well mercurialized. On break- 
ing and on establishing the chain of communication, by raising and dipping 
the galvanometer wire into- the mercury, not the slightest movement of the 
needle was observed. 

At the time that these trials were made, owing to a fall of rain on the 
previous day, the poles and plants were wet ; the experiment was therefore 
again and again repeated, varying the connexions, after the weather had 
become dr^^, with bright sunshine, and still with the same results. I next 
tried whether a gold leaf electrometer would bo affected by contact with 
the wire. For this purpose it was placed on the end of tlie cut wire, after 
being thoroughly dried, so as to be easily moved by approach of sealing-wax 
slightly rubbed, and the other end of the wire was then brought in contact 
with the brass plate at top. Not the slightest divergence of the leaves was ob- 
served. The connexion of the wire was then changed, and the result was the 
same. This experiment was repeated several times on different days, during 
different states of the atmosphere, and in various ways, and always with tljo 
same result. 

In a letter published by Dr, Foster, in the Parmer’s Miscellany, in reply 
to one containing some remarks on his clectro-culturc experiments, he states, 
that the approach of a magnetic needle to tlie wire, as erected by him, shewed 
that there was an electric current along it, the poles of the needle being 
attracted and repelled according as they were brought near the different 
parts of the wire. I have repeated these experiments, as stated by J)r. 
Foster, but I never found that a magnetic needle was in the slightest degree 
affected by ap})roach to the wire — neither being attracted nor repelled by any 
part of it ; nor did I find that when the needle was placed near the wire, and 
the chain of communication was broken, which I could do by the mercurial 
cup which was i)laced for the other experiments, that there was the slightest 
movement either in one direction or the other. 

I may here state, that, in conducting these trials, to ascertain whether 
there was any electric current along the wire, I had the advice and assistance 
of scientific gentlemen, who took an interest in them, so that the results re- 
corded are from their observations as well as from my own, which gives an 
additional security for the faithfulness of the statements. 

While engaged in conducting the experiments now recorded, I was at the 
same time occupied in carrying on others, with the view of ascertaining, whe- 
ther, by other means, as by galvanic electricity, vegetation could be promoted, 

I am aware that several statements have been given of the results of trials 
made with this electric agent, but unfortunately these statements are very 
contradictory ; and it is much to be regretted, that, while some liave allowed 
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that it has a beneficial influence, and others that it has not, the results have 
not been given, with that degree of minuteness, that would enable us to judge 
as to the eifect, — as in all that I have seen recorded, there is simply an asser- 
tion, either that there was no difference, or that galvanized plants seemed 
better than the others. I trust that the following statements of the trials I 
have made, under a variety of circumstances, and with minute attention to 
every thing connected with them, will not be devoid of interest. 

On the plan as given, the space A BCD contains six double rows of peas, 
five double rows of dwarf-peas, and five rows of beans. 

llth May. — The first set of peas and the beans were about five inches 
high. At one extremity of the row of peas a b, there was then sunk in 
the ground a plate of zinc, and at the other end a plate of copper, each six 
inches by four, and connected with each other by a copper wire, which 
passed under ground, between the rows of peas. 

lOth June. — The peas in the galvanized row looking decidedly worse than 
those in the other rows ; but tliis row was more exposed than the others to 
wind, which for some days previous, was very strong. 

— The peas in all the rows just come into flower. 

23c7. — Some of the peas in all the rows in pod. 

^th July. — Could observe no difference on the different rows. The pods 
seemed to be advancing in the same state in all. 

^%ih. — Peas for the first time pulled for use, and got from all the rows. 

August. — Since last date, have taken pods from the different rows at 
different times ; those from the galvanized row not more advanced or more 
numerous than those on the others. 

Beans. 

VJth May. — A zinc plate was sunk in the ground at one extremity of the 
row of beans, marked a 6, and a copper plate at the other side of tlie same 
extremity, and at the distance of four inches. A wire was passed, from tlie 
one to the other, under ground, and enclosing the row of beans along its 
whole length, as shown by the dotted line. 

10^^ June. — Bean stalks of the galvanized row a little taller and stouter- 
looking than the others. 

15^/^. — Beans in all the rows coming into flower. 

23(7. — Beans in all the rows in full flower ; those in the galvanized row 
shewing more of the curly leaf at top, than in any of the others. 

1a*7 July. — Took off the tops from all the beans. 

&th . — No difference observable in any of the rows. 

\2th. — Beans of all the rows in pod. 

Ist August. — Bean pods continue to enlui^e in the same ivay in all the 
rows. No difference observable. 
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2^th August. — Since last date, pods have continued to enlarge in same way ; 
the stalks and pods were counted in all the rows — the pods being, as to siz(», 
nearly similar in all the rows, and the following was the result ; — 



G. 

1. 

2. 

3. 

4. 

5. 

Stalks, 

... 36 

36 

34 

* 36 

36 

Pods, 

... 69 

78 

164 

173 

222 


No. 1 was the galvanized row. The difterence in tlie produce of these rows 
is certainly very remarkable, more particularly between the two first and 
that immediately adjoining, and also between the two first and the other 
three. With respect to the two former, they were nearer than the latter to 
the garden wall, and were also just under the extremities of branches of 
trees at the side of the wall- Whether this would account for the difference, 
1 leave those qualified to judge, to say ; but, be this as it may, there was no 
preponderance in favor of the galvanized row over that immediately adjoin- 
ing it, far less in favor of it as compared with the others. 

Dioarf 

}Gfh June. — A zinc ana copper plate were sunk in the ground, with a wire 
connecting them, and embracing the row of peas, as in the trial with the beaus, 
but with this difference, that the wire, instead of being sunk in the ground, 
was kept at the distance of a few inches above it, and in contact with the 
stalks. A little sea-salt was also placed in the ground on eych side of the 
zinc plate. The ground was very wet when tnc experiment w^ys begun. 

23cZ. — Peas near the zinc plate drooping. I’o try whether this was owing 
to the electric current or to the salt alone, some salt was put in the earth 
near the j)eas of another row. 

12fh Jiilg. — Two of the rows, not galvanized, in flower. 

l^th . — A third row, not galvanized, in flower. l*cas near the suit last put 
ill, drooping. 

\Glli. — Galvanized row in flower. After this, the peas in all the rows 
advanced regularly, and, when inspected from time to time, no difference 
could be observed between tlic different rows. 

Onions. 

IGth June. — A bed of onions, which where sown some time before, was 
weeded on the 12tli Juno. They were about three inches above ground, and 
very irregular. On the 16th, a zinc plate, ■with sea-salt, was placed in the 
ground, at one end of the bed, and a copper plate at the middle of the bod, 
at the distance of ten feet. They Averc connected by a wire twenty feet 
in length, spread over the surface of the ground in a tortuous manner, and 
lying in contact with the leaves of the onions. 'Hie other half of the bed 
was loft without galvanh^ plates. 
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2ii(l Jt^ner-Can observe no difference between the galvanized and non- 
gnlvaiiized pai*ts of bed. 

5/A July. — No diftei*ence observable between the different parts of the bed. 

20/A .—Onions not a good crop ; equally deficient in all parts. 

At this time was recommended to w’ater them with solution of nitrate 
of soda, with the view of destroying a small worm with which they were in- 
fested. The solution was applied equally over the whole bed. 

1.S'/ AuyuHt . — Onions continue to enlarge, though slowly ; do not seem im- 
])!•<) ved by the nitrate. 

lO/A. — No difference between the different parts of bed. 

After this they continued to grow without any observable difference ; and 
when taken up in October, there seemed no diftercnce between those in the 
different parts, either as to size or produce — a few of them were good in both 
j)arts of the bed, but, in general, they were small. 

Potatoes. 

IG/A June. — The potatoes at K L of plan were hoed up on the 12th ; and, on 
the Kith, a copper and zinc plate were sunk in the ground, at the distance of 
six feet, and connected 'with each other by a wire kept about two and a half 
feet above ground, and out of contact with the stalks. 

— Observed no difference between the galvanized and non-galvanized 

row's. 

5/ A July. — No observable difference ; tubers of the size of a pea, at different 
stems ill different row’s. 

20/A. — No difference. 

l.s'/ Auifust. — Tubers cnlarging,apparently,in the same way in all the row.s. 

lo/A. — J’otatoes ready for use ; at this time raised two stems from different 
rows indiscriminately, and weighed them ; and did the same on the I7th, 
The following is the result : — 



2. 

G. 

3. 

6. 

7. 

8. 

August 15th. 

„ 17th. ... 

134 

154 

22 

IS 

IS 

174 


No. 3 is the galvanized row. 

Thus four steins of the galvanized row, yielded 37 4 oz. ; and eight from the 
non-galvanized gave 67, that is, 334 for the four stems. Here there is a slight 
difference in favor of the galvanized row. 

This crop was very deficient as to produce. 

23r/ June.—'UiO plot O P Q R on plan was sown with early kidneys at the 
usual time ; those marked from 1 to 5 inclusive being sown a little later 
than those marked 6, 7. Of these rows, Nos. 3 and 6 were subjected to the 
action of a galvanic current. For this purpose, a diaphragm battery, consist- 
ing of a copper trough, presenting seventy inches of surface, with a zinc 
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plate, G inches by 4, was used ; the bag containing the zinc being fifled with 
salt and water. The connecting wire of the plates attached to No. G was 
passed along one side of the row of potatoes to the distance of ten feet, tben 
made to cross them, and then brought up on the other side. With this 
wire, which, in this case, was above ground, and in contact with the stalks, 
there was connected a galvanometer, to ascertain when the current of electri- 
city ceased. When this was observed, the salt solution was renewed, and 
in this way the action w^as continued, renewing the solution from time to 
time as required, till the middle of August. 

A similar adjustment was followed with No. 3, with this difference, that 
the wire extended to the distance of twenty fec‘t along the row, and was 
sunk ill the ground near the roots ; the action was kept uji as in the other 
for the same time. 

5^/i 3\dy . — Tubers observed at all the rows. 

2()7/«. — T3egan to use the potatoes, and continued to do so, oerasionally 
msing two stems from the rows, and weighing them, 'i'he following is tlic 
I'csult in ounces, Nos. 3 and G being the galvanized rows : -- 

G. (J. 



1. 

2. 

3. 

4. 

5. 

G. 

7. 

July 2Gth. 

ITT 

124 

0 

10 

124 

184 

v ::. 

Augurt 2d. 

G4 

8 

84 

:)4 

G' 

74 

124 

„ 2 lst. 






184 

214 


21 

2 G 4 

17.4 

i.<>4 


4G4 

5J K 


'Dnis six stems of the galvanized of those first jdaiited (No, G)i yielded 
while the same number of the non-galvanizcd gave 51 J. 

Of those later idantcd, four of the galvanized row (No. 3) yitdded 17^, 
while IG of the non-galvanizcd gave 80, that is, 20 for the four stems. 

In this trial, the difference i.s against the galvanized rows, 'faking the 
jiroducc of the galvanized rows of both, it is G4 ; of the non-galvanized, it is 
714. Taking the conjoined results of all the trials — that is, seven stems gal 
vanized, and seven non-galvanizcd — they are as 101 4 for the former, and I0'> 
for the latter ; a difference so trifling, a.s to be altogether unworthy of notice. 

Cresses', 

20th June . — Some earth from an adjacent piece of ground was thoroughly 
mixed, and the flower-pots were filled with it, and cress seed sown in both. 
In one of the pots was placed a zinc and coppm* plate, one at one side, the 
other at the other, and (ronnected by a w'irc above the earth ; the other pot 
was without plates. 

Some of the same earth was put into a wooden box, a foot in length and six 
imdics wide, and cress seeds were also sown. At one end was placed a zinc 
plate, and, at the distance of six inches, a copper plate, in the middle of the 
ho.x. The plates w'erc cminccted by a w'ire above the earth, and thus ojic- 
half of the seeds were ciifK^ced within the circuit. 
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At sa'i'tic time, cresti seeds were sown in a pai*t of tho garden ground, in two 
(listirict plots, near each otlicr, occupying each a foot in length, and half a foot 
in breadth. One of the plots had a zinc and copper plate sunk in the earth, 
at the distance of an inch from each other, contact being prevented by the in- 
terposition of a small rod of wood. I'roin plate to plate, there was passed a 
wire, under ground, forming a quadrangle, rather less than tho area occupied 
]>y the seed — of course lying in contact with the seed. 

2Mli June. — Leaves of crosses just api^earing in the box, all over the sur- 
face ; and also in both of the ground plots, at eight a. m. ; at two i*. m., leaves 
appearing in both pots. 

2i)th . — Leaves continuing to enlarge ; no observable difference between the 
different parts. 

2M. — No difference. 

After this tho plants continued to advance, in the same way, in all the dif- 
ferent pai-ts, till the 

bth July. — The galvanized pot not so hcalthy-looking as the other ; but 
really very little difference. 

10///. — All the parts apparently the same. 

15//i.—TUc same. 

28///. — Weather dry. Cresses in box and in pots beginning to fade. 

.‘U,v/. —Almost gone. Watered the box all over. 

Ut AufjuHl . — The plants in the box revived, and the same all over. 

2(1. — Watered the pots. 

4///. — Plants revived. 

0th. — All healthy again ; cresses in ground-plots continue healthy. 

28///. — Up to this time inspected the jdunts in all the different places, 
again and again, but never could observe the slightest difference between 
them — that is, comparing plot with plot, ])ot with pot, and one part of the 
box with the other. At this time they were all in flower, each two having 
come into flower at the same time. 

After tliis I never could observe any difference. 

I have thus recorded faithfully the results of the trials I have made, on 
the proposed application of electricity to vegetation. From what has been 
stated, we must, I think, conclude, that, in these trials, no benefit whatever 
has accrued from the different processes followed. Jt must not, however, 
from this be supposed that I have come to the conclusion that electricity is 
of no avail in promoting vegetation ; ami that, therefore, electro-culture 
must be abandoned, as a delusion. I must, confess, that, from the mode in 
which it has been proposed to apply the electric agent by Dr, Foster, I have 
ray doubts as to the plan being of any service ; at same time, I cannot but 
condemn the very hasty conclusions at which some have arrived, and the 
very severe animadversions that they have thrown out, without having given 
the plan the scrutiny to which it was entitled ; for, surely, if tho results of an 
experiment have been recorded, and in which a decided benefit is stated to 
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have taken place, it is not in the true spirit of philosophic iuduction*to meet 
that statement, and to try to prove its fallacy by assertions not supported 
by experiment, but founded merely on preconceived opinions ; far less does it 
become any one to bring into ridicule, by assertions thus thrown out, the 
effoi-ts of one who, from all that we can judge, has given a faithful record of 
what ho has done, and done with the view of benefiting others. Those who 
act in this way, forget that the ridicule they attempt to heap on others may 
recoil on themselves, — and recoil with redoubled force, should the results 
they have attempted to deny, be ultimately found correct. I trust that the 
results, 1 have now stated, will not deter others interested in discovering the 
truth, from prosecuting the subject. It is one well worthy of prosecution ; 
and it is to be hoped, ere abandoned as useless, will be put to the severest 
scrutiny. Notwithstanding the little rncouragement' I have received, I 
shall not be deterred, should time and opportunity permit, from renewing 
my trials, at the i)rop(*r season, and, if possible, on a more extended scale. — 
( From the Edinburgh Naw PhiloHophical Journat, Oct. 1845, 


TllANSMTSSJON OF JUTLIIS FJIOM INDIA. 

llulbs, experimentally prcpai’cd for a voyage to England, were received 
from India by the Court of Directors of the East India (company, and sent 
to the Oarden for examination. One half of the bulbs wore simply wi’apped 
in cotton and packed in brown paper, while the other portion (of the same 
kinds of bulbs) was encrusted in a kind of white wax, and covered with 
cotton like the others. AVlien received at the Garden in June, 1844, those 
bulbs whicli were simply packed in cotton and brown j^aper had emitted 
roots on the journey, and the tops in most cases had grown considerably, 
while those coated with wax remained quite firm and as fi’csh as when first 
packed ; although, according to the statement on the outside of the parcel 
containing them, they must have been confined in the wax throe months. 
The bulbs traiiKsmitted in cotton began to grow first, but soon showed symp- 
toms of debility ; while those sent in wax did not move much before a month 
after they were potted, but then they grew strong and healthy. In one or 
two cases, the bulbs perished in the cotton, while tho same kind, packed or 
coated in wax, survived the journey —fJoww? of the iiortimUiarui Sodetg 
of London, Part I, Vol, 1.) 


MODE OK TRANSMITTING CUTTINGS FROM ENGLAND TO INDIA. 

In our Paper for the 10th of January, is an extract from the “ Journal 
of the Horticultural Society,” detailing the results of the growth of bulbs 
transmitted from India, and sent from the India House to the gardens of 
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the Society, and of which one half was packed in cotton, and the other en- 
veloped with wax. It is shown that the latter, though they had been con- 
fined in the wax for three months, appeared quite firm and fresh, and though 
they did not move for a month, yet afterwards grew strong and healthy ; 
while those sent in cotton and brown paper had grown considei’ubly in their 
transit, and when potted, grew first, but soon displayed symptoms of debility* 

The above experiment originated in the successful results which attended 
the transmission of some seeds similarly enveloped in wax from the India 
House to different parts of India. Though the mails give great facilities for 
the transmission of such things as far as the shores of that country, yet it is 
not an easy matter to send them across the length and breadth of India in 
the different seasons of the year, the country being at one time inundated 
with rain, at another scorched up with heat, and having>enly a few months 
of comparatively moderate weather. In the moist weather, roots, seeds, &c., 
are apt to be rotted, and in the hot weather, parched up. Caoutchouc cloth 
forms a good protection against external moisture, but equally prevents the 
escape of any that is enclosed, and that is apt to bo the case with things 
piKjkcd up in the rainy season. Cotton in this case is useful in absorbing 
moisture, but is objectionable for this very reason in the dry weather, though 
having the advantage of being a bad conductor of heat. 

The idea of enveloping some seeds and bulbs in wax, oiiginatcd in the dif- 
ficulty*of sending such seeds as the Spanish chesnut and the filbert, which 
it was desirable to introduce into the Himalayas. Of the chesnuts, all those 
at first sent were either dried up, or completely decayed. It apj)eared that 
if they could be hermetically scaled up, there seemed no good reason why 
they should not arrive in good order, even in the most distant parts of India. 
A thick coating of gum was first thought of, but it did not answer at first, 
from being* too diluted. Wc know not why, if seeds are stuck into a thick 
mucilage and alloM^d to dry, it should not answer. AVax, just a little melted, 
was then tried, and with complete success in repeated attempts. The ches- 
nuts and filberts were described as arriving at Bombay, Calcutta, and 
Saharunpore, in a perfectly sweet and fresh state. Both vegetated, and those 
sent to the Saharunpore Botanic Garden arc now growing in the Himalayan 
Atountains. The wax has also been employed for enveloping the ends of cut- 
tings of fruit-trees, which have also arrived in a living state ; so much so, 
that apples, pears*, ajid plums sent in this way, are now about three feet high 
ill the same locality ; and no doubt they will bear fruit there, as a Kibstonc 
pippin introduced about the year 1828 front Liverpool, bears very fine fruit, 
and was this year covered with thousands of apples. The abov6 facts may 
1)0 useful to some of our readers, in conveying to a 'distance seeds and bulbs 
which are difficult of transmission.— F. R. {Gardener^ s Chronicle^ 24th 
Janaarify 1846.) 
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CORRESPONDENCE ACCOMPANYING CERTAIN SPECIMENS OF 
, WOOD PROM DARJEELING AND CHOTA NAGPORE. WITH A RE- 
PORT ON THE SAME^ BY CAPT. H. GOODWYN, ENGINEERS. 

To James IIume, Esq., Honorary Secretary, Ayricidturaf Society, 

Dear Sir, — I have the pleasure to forward an original letter, 
addressd;^ to me by Dr. A. Campbell, the Superintendent of Darjee- 
ling, together with the specimens of wood to which he alludes. These, 
I think, will be acceptable atid interesting to the Society, who pro- 
bably have the means of giving Dr. Campbell the information he 
requires. 

Calcutta : Your’s, &c. 

July 1815. (Signed) C. Beadon. 

> To Cecil Beadon, Esq. 

My dear Sir, — I have forwarded by d'ak bhangy to your address, 
six specimens of wood from Kursiong, in the Darjeeling territory, and 
shall be glad to have the result of any report you may obtain on 
their value, after trial of their strength and other qualities. There 
are an immense number of excellent woods in this territory, which it 
would be highly desirable to introduce to the Calcutta market. If 
you could ascertain the probable market value per 100 cubic feet of 
the kinds now forwarded, I would endeavor to ascertain if they 
could be profitably forwarded to Calcutta in large fiuantitics. 

The specimens sent have been taken from Kursiong, as that place 
is within five miles of hackery carriage. There are many more kinds 
of wood in the same place. 

I have kept duplicates of the specimens sent to you, with corres- 
ponding Nos. on them, so that it will be sufficient to indicate each by 
mentioning the No. of it. 

Darjeeling: Your’s, &c. 

June 9th, 1845. (Signed) A. Campbell. 

I 



Specimens of Wood from 


/2 

To James Flu me, Esq., Honorary Secretary, Agricultural Society. 

My dear Sir, — I beg to send you samples of two very beautiful 
kinds of wood, which I have come accidentally across in the j unguis 
south of this station. 

The specimen marked No. 1, is known to the jungid people (Son- 
tals, Bhoomijes, &e.,) who call it ‘ Kendar,’ or ‘ Keeria hut I do not 
hear that they make any use of it. The appearance of the sample 
will speak for itself. To my taste — ^it is more beautiful than maho- 
gany, having a rosy hue, which that wood has not. The sample is 
cut from near the bark, so as to give a fair average idea of the wood. 
The heart is of course superior and still richer in color. It works 
easily and smoothly, docs not chip or crack by the weather, and 
the grain, as you will perceive, is so fine, that the smallest work with 
the highest finish could be done in it. 

The specimen’ No. 2, is coarser and inferior, but still I think 
handsomer than ‘Toon.’ The tree is unknown and unnamed here. 
The one from which the sample was taken was cut down by a carpen- 
ter of nrine, out of mere curiosity. This wood also appears to stand 
the weather well. I showed a log of it to Colonel Ouscley, G. G. Agent 
S. W. F., who appeared to think it was the ‘ Rohunee,* or Mahogany 
of Upper India, but was uncertain. 

Of the trees, I cannot yet speak so as to describe them properly, 
but in the cold weather I shall endeavor to visit the jungul whore 
they are found. (The trunks are large enough to give planks of two feet 
breadth.) In the meantime, I have sent people to bring in all the 
young plants they can find — also the seeds (if on the tree). And I 
propose sending some of both down to you, if you consider them 
acceptable. 

I cannot but think that the production, in places so near Calcutta, 
of so beautiful a wood, for the purpose of ornamental furniture, &c., 
is an object of some importance, and 1 would beg to suggest to the 
Society, the advantages likely to be gained in forming large plantations 
of a tree which may perhaps, by better judges than myself, be 
thought mahogany. 

The trees hitherto found, are described to me as growing on the 
banks of water-courses at the foot of hills. The moist soil of Bengal 
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might possibly be unfit for their growth ; but the wood would be, i 
think, sufficiently valuable to cover the expense of land carriage from 
hence to Calcutta, or at all events from Bancoorah to Calcutta, sup- 
posing that the plantations could not be established at the latter place. 

In conclusion, I shall be most happy to receive any instructions 
from judges in these matters, as to the points of information necessary 
to be furnished, previous to the Society coming to any resolution 
respecting the plantations, the establishment of which I earnestly 
hope will not be neglected. 

Poorulia : I am, &c. 

Jwwe 19M, 1845. (Signed) S. R. Tickell. 

My dear Sir, — I am quite ashamed to keep the specimens of 
wood you sent me any longer, and my many duties and the various 
calls on my time must plead for the delay as well as the imperfect 
nature of this communication. 

The names of the wood I cannot correctly ascertain, though I have 
made many enquiries, but from the properties of Nos*. 2 and 4, 1 am 
led to suppose they are of the species ' Goomar,’ though No. 6 has 
so much more elasticity than the other specimens that it approaches 
to that of Soondree, between the specific gravity of which, and that of 
No. 6, IS scarcely a difference : the mean of the specific gravity of the 
six specimens is *514, — and assuming 

The Strength of Saul, @ 100 

,, Stiffness of ditto, „ 100 

,, Toughness of ditto,. ... „ 100 

The relative values of No. 6 (the most favorable specimen) will be 

Strength, 80* 

Stiffness, 94* 

Toughness, 82* 

The greatest weight, whilst the elasticity of No. G remained perfect, 

was 6251bs,, and twenty-nine inches the greatest deflection. The 
breaking weight of No. G was 2,576fbs., the section two inches, and 
distance between the supports ten and a half inches ; from these results 
I do not consider the woods fit for building purposes, but may be 
employed for light planking, panelling, Venetian blinds, picture frames, 
&c., where shrinkage is to be avoided. In the sections will be ap- 
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parent the amount of the area that has been subjected to compressive 
action, and that to tensile force by the weight applied, and which is 
nearly the same in all. 

The wood called * Kheria,* I consider to be useful for all purposes 
to which Toon is applied, though I doubt the probability (as stated 
by your correspondent) of its taking so good a polish.* 

Fort William : Believe me, &c. 

27th April, 184(3. H. Goodwyn. 


BENEFICIAL EFFECTS OF UNDER-DRAINING. COMMUNICATED IN 
THE FOLLOWING EXTRACT OF A LETTER FROM MAJOR JENKINS, 
DATED GOWHATTI, 2r)TH APRIL, 1846. 

“ I intended to have written to you some time ago with reference to 
my communication in the 3rd vol. p. 89 of your Journal, noticing the 
recovery of a piece of bog-land by under-draining. For two years I 
have had a small portion of the worst of the land cropped with sugar- 
cane, the produce from which was very fair indeed this year. 

A piece of land, which by a subsequent survey, was one rood and 
thirty-two perches in extent, was under cane this season, a part, nearly 
half perhaps, being of the first year’s planting, the other part of last 
year’s. The canes of this portion were very fine, and I had cut some 
of the best, intending to give away the whole to my servants, when 
Mr. Herriot offered to make sugar for me of what remained. 

Mr. Herriot kept my juice separately, and sent me the out-turn 
in excellent sugar, weighing six maunds and twenty-six seers, which 
I believe is a very fair return for less than a half acre of cane any 
where, and as the produce of land that was, before I began draining 
it, too wet for rice, it will, I think, be considered very satisfactory. 

On other parts of the land I had crops of garden vegetables, but 
the greater part was under wheat and barley, which grains grew ex- 

* “ I hope next month to send you a teapoy made of a single plank of the 
Kendar wood, which I can never agree with Capt. Goodwyn, will not bear 
such a polish as Toon. However, you and the Society will by and by judge for 
yourselves.’*— f' Extract of a note from CapL Tickell, dated Wh Jxdy, 184().; 
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trcmcly well, but the unusually early storms in March happened as 
both were just flowering, and did a great deal of mischief ; last year, 
with a more favorable season, my wheat from the same land, was as 
good as any Patna w’^heat.** 


THE DATE TREE; ITS APPLICATION TO ECONOMICAL PURPOSES. 

To the Secretary of the Agricultural Society. 

Dear Sir, — I have the pleasure to enelose a memorandum respect- 
ing the date tree, the mode of extracting its juice, the average quantity 
of sugar which it yields, and a few other particulars connected witli 
its cultivation. I am#illy aware, that the details here given must be 
known to many of the Members of the Society ; but as I observe, 
that in the account of the tree in Roxburgh’s ‘ Flora Indica,’ some 
doubt is expressed as to the average produce of juice yielded by it. 
and that subsequent writers on the subject have not attempted to 
add any thing to what is- advanced by that authority, it has stnick 
me that this statement, fomided on practical experience, may not be 
altogether devoid of interest to several, and that it may be useful for 
reference to a few of your Members. If you are of a similar opinion, 
perhaps you will have the goodness to submit it at the next General 
Meeting of the Society. 

Jessore : I am, &c. 

(ith July, 1846. A Correspondent. 

In the district of Jessore, to which the following observations are 
more particularly applicable, — though they will apply generally to 
other parts of Bengal, — ^the date trees are rented for a season compri- 
sing four months, (from November to February) at the rate of sixteen 
to twenty trees per rupee. In the month of Kartick, or beginning 
of November, the ryots commence taking off the withered leaves 
and bark from that part of the tree from which the juice is to be 
extracted, namely, a foot from the top. The tree is allowed to remain 
in that state till the barked part is dry, which takes from fifteen to 
twenty days. That part is then peeled again, and an incision made 
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in the shape of V.- slightly hollowed, with a slant to the centre ; and 
at the point or end, a reed of about eight inches in length is fixed to 
allow the juice to run through into a small jar which is tied imme- 
diately beneath. The juice is extracted from the tree from sun-set 
to sun-rise for three successive nights, (the part which has been barked 
being peeled afresh each night) when the reed is removed, and the 
tree is allowed the same period to regain strength. The juice is 
boiled as soon as possible, for should it even partially ferment, there 
woidd be no grain in the goor ; the juice extracted during the day 
is not fit for goor. The produce from a healthy tree for the season 
is about nine maunds of juice, which yields about thirty seers of 
goor, and from an indifferent tree not more than ten seers of goor ; 
so that fifteen seers of goor per tree, maybe considered a fair average. 

The following details will give an idea of tl® cost, assuming that 
one gachee (the person who extracts the juice) can manage 250 
trees : — 


Kent of 250 trees @16 per rupee, . . 

15 

8 

0 

Gachee, 

16 

0 

0 

2 Coolies for carrjdng and boiling the juice, 

28 

0 

0 

Firewood, in addition to dried date leaves, . . 

5 

0 

0 

Jars, . . 

7 

0 

0 

Pans for boiling, 

5 

0 

0 

Knives, ropes, &c., . . 

3 

0 

0 


79 

8 

0 

Produce of 250 trees, @15 scers^of goor per 




tree == maunds 93-30, @1-8 per maund,. . 

140 

10 

0 

Profit, . . 

61 

2 

0 


One maund of date goor will yield twenty-five seers of khaur, or 
twelve and a half seers of sugar, which is sold in the bazaar at eight 
rupees per niaimd. 

It may be added, that a date tree when left entirely to nature 
will not be fit for tapping till it has attained the age of from five 
to seven years ; hut when it is carefully cultivated, it will yield juice 
at the age of three to four years, when it can be turned to account. 
This careful cultivation consists in sowing the seed in the month of 
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April ill a well manured bed, each seed about a/oot apart; where 
it is allowed to remain for about twelve to fifteen months, when it 
is planted out in a field from eight to ten feet apart. During their 
growth the trees are well attended to, the leaves being trimmed to 
allow a free circulation of air, and the earth round the roots kept 
free from weeds. During this period the ground is well employed, 
being cultivated between the trees with mustard, tecl, and such other 
crops for which the land is fitted. 


FURTHER PARTICULARS REGARDING THE MANUFACTURE OF IN- 
DIGO FROM NERII.M TINCTORIUM. COMMUNICATED BY C. I). 
TAYLOR, ESa. 

% 

To James Hume, Esq., Honorary Secretary y Agricultural Society, 
My dear Sir, — I have perused with much pleasure the clear 
and satisfactory letter of Mr. Fischer of Salem, dated 1 2th January 
last, (see page 1), (Correspondence Department, of the last published 
number of the Journal,) supplying the data to enable us to estimate 
the jirobablc produce of a biggah of ground planted with Nerium 
trees, and which greatly exceeds my most sanguine expectations. 

Mr. Fischer says, a full grown tree will produce from 40 to 100 ibs 
of leaf, and may be cut twice a year, also that it takes from 150 to 200 
lbs of loaf to produce a pound of indigo ; one Bengal biggah, ten feet 
from plant to plant, will contain 144 trees, which at 40 lbs per tree, 
the smallest quantity it is said to yield, will be 5,7601bs for one cutting, 
and for two cuttings 1 1,520 ibs ; this, at 1 lb of indigo for every 200 ibs 
of leaf, will produce 57 ibs of indigo. Now this is a little more than 
seven times as much as the common indigo plant will yield ; it be- 
ing considered a favorable season when ten biggahs of plant yield 
one maund of indigo, or ten maunds of indigo for every one hundred 
biggahs of plant ; whereas the Nerium will yield, according to the 
data supplied by Mr. Fischer, seventy-six factory maunds for one 
hundred biggahs : this, most likely, could not be realized, as many 
trees would, in all probability fail, but one-third or even one quarter 
would prove a handsome remuneration, as it must be much less 
expensive to manufacture than the common indigo plant. 
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The boiler need not be so expensive ns that described by Mr. 
Fischer, as the sides could be made of stucco work, the same as those 
now in use throughout Bengal and Behar. 

I suspect, that the tree mentioned by Mr. Rehling of Chandmarec, 
llungpore, (see page 30 in the same number of the Journal) is the 
Asclepias tinctoria of Dr. Roxburgh, and the Marsdenia tinctoria of 
R. Brown. Dr. Roxburgh says, Flora Indica’ vol. 2, page 44,) 
since writing the above I have learned, that this plant is a native of 
Cooch-bahar, and I had softie of the plants sent me from thence, 
also from Peguc, from whence I have likewise received plants.” The 
former named place is in Rungpore. I should be much obliged if 
you could obtain some seeds from this plant, likewise of the three 
plants mentioned by Mr. E. O’Riley, one of which it appears by a 
paper in a former Joumal, (vol. iii, page 231,) was supposed by the 
late Mr. Griffith to be the Marsdenia tinctoria. 

I remain, &c. 

C. B. Taylor. 


ACCOUNT OF AN EXHIBITION OF VEGETABLES, HELD AT CUTTACK 

IN FEBRUARY, 184d. COMMUNICATED BY T. B. MACTIER, ESQ., 

C. S., SECRETARY, BRANCH SOCIETY OF CUTTACK. 

Dear Sir, — I have the pleasure to enclose you the prize list 
of our last show, as also the annual account of the Society, and 
regret I have been unavoidably prevented from furnishing you 
with both sooner. The potatoes sent by Colonel Gamault were far 
superior to any as yet grown here, they were raised from Nundidroog 
seed. The show on the whole was better than that in December. 
The large sum expended in improvements prevented our increasing 
the sum sent by the Parent Society to be distributed in prizes. 
For the plan of watering we are indebted to Mr. Brownlow. It is 
simple, outlay little, and the saving in labor over the plan of open 
conduits considerable — in the present instance two men do what 
formerly required three. May I request you to transfer to Messrs. 
Payne and Co. the share of vegetable and flower seeds, which the 
Society are good enough to give for the use of the garden here. 
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As we have still one of the medals sent by the Society remaining, 
we will not tax their liberality so far this year, but we will be most 
thankful to receive their annual donation for the shows of 1846-47. 

Cuttack : I am, &c. 

June 19M, 1846. T. B. Mactier. 

P. S. — On looking over my former letter I find, I offered to supjily 
you with cauliflower seed, I regret, however, I am now unable to do 
so as our garden plants failed. 


Cuttack Agri-Horticulturat Garden Flower Skow^ held on the %\th 
of Fehrvaryy 1846. 

For the best basket of Flowers, Fruits and Vegetables. The Society’s 
silver medal. Gained by Colonel Garnault. 


The best Peas, 


>) 

(’abbage, . . 


Beet, 

,, 

Celery, . . 


Lettuce, . . 

>> 

Potatoes, . . 

•2nd „ 

Ditto, 


Tornatos, . , 


Onions, . . 

1st „ 

Bouquet, . . 

2nd „ 

Ditto, 

3rd „ 

Ditto, 


Artichokes, 


Pumplcnose, 

>> 

Pomegranate, 


Papcca, . . 


Pineapple, 


Custard-apple, 


Beans, 


Gained by Mr. Mill’s Malice. 

Capt. Dunlop’s ditto. 
Mr. Gilmore’s ditto. 
Mr. Mill’s ditto. 

(Jol. Garnaiilt’s ditto. 

Ditto ditto. 

Mr. Mill’s ditto. 

Ditto ditto. 

Capt. Thompson’s do. 
Capt. Bighy’s ditto. 
Col. Garnault’ s ditto. 
Mr. Mactier’ s ditto. 
Mr. Martin’s ditto. 
Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Mr. Gilmore’s ditto. 
Mr. Martin’s ditto. 
Mr. Brooke’s ditto. 
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APPLICATION OF MOWAH OIL TO ECONOMICAL PURPOSES, COM- 
MUNICATED IN THE FOLLOWING EXTRACT OF A LETTER 

FROM C. B. TAYLOR, ESQ.., DATED 27tH MARCH, 1846. 

I take this opportunity to inform yon, that I have fully proved the 
capability of Mowah oil, (Bassia latifolia), being converted to the 
})urpose of making candles and soap, as suggested in my letter to 
your address of the 27th August last ; (Journal, vol. iv, page 211, 
('orresj)ondcnce.) I tried the experiment in the month of December 
last, performing the operation of pressing during the night in order 
to ensure a sufficient degree of cold. I commenced at 9 p. m., 
with the thermometer at (iO®, and ke[)t the oil until morning under 
})ressure, the thcrmcmieter standing at sun-rise Jit .31® or .37) " Fahr. 
With the stearinc so obtained, I made some candles mixed with 
one-third of mutton fat, and which burnt well, and about as long as a 
tallow candle would have done ; but my press was not at all adapted 
to the purpose, being nothing more than a long straight }>icce of 
wood, tied at one end to a tree, and a weight j)ut at the other end, 
the oil being enclosed in a bag, and placed near the middle of the 
lever ; there can be little doubt, that with a press of sufficient power, 
as good stearinc could be obtained from the Mowah oil as is now 
obtained in England from the cocoanut oil, and the former would 
have the advantage over cocoanut stearinc of being edible, and might 
therefore he used as a substitute for butter — eo(U)anut oil being unfit 
for human food. 

I propose sending you five or ten maunds of oil, and which the 
Society can forward to England for tlie purpose of being made over 
to any of the manufacturers of oil possessing a stcjirine press, who 
would engage to give us a sample of candles and soa[) made from it ; 
by adopting this course, we shall not only find out the value (^f the 
oil for the purposes to which we suppose it may be usefully applied, 
but at the same time will be making its useful properties known : 
remember I have little chance of making any tiling that would be 
approved of without being possessed of a proper press, and have merely 
proved the fact, that it may be applied to the same purposes to which 
cocoanut and palm oil are how being successfully applied in England. 



lti:i*()RT OF AN EXHIBITION OF VEGETABLES, FLOWERS, &C., HELD 

AT BIIAIJGIILPORE, IN JUNE 1846; WITH AN ACCOUNT OF THE 

PROGRESS OF THE BRANCH SOCIETY AT BHAUGULPORE. COM- 
MUNICATED BY MAJOR T. E. A. NAPLETON, HONORARY SECRE- 
TARY. 

My dear Sir, — In forwarding to yon the accompanying account 
of onr last Agri-IIorti. and Floricultnral Exhibition, I am requested 
by our Brjinch Society to solicit the favor of your laying it before 
the Parent Society at your next meeting, and to express a hope it 
may prove satisfactory. 

1 take this opportunity to inform you, that the cereals you sent 
me for distribution, (I mean those sent out by the (>ourt of Direc- 
tors) proved a failure as far as whejit, barley, and tares, but the man- 
gul-wurzul, flax, mustard, rape, and turnip seed germinated freely 
and yielded excellent crops. The Nerbudda wheat and white linseed''' 
have succeeded admirably, and I shall shortly have the pleasure of 
forwarding to you a sample of some grown on the farm of Walter 
Laud ale. Esq. 

If tlie Parent Society could send us some foreign oats and barley 
for sowing between the loth of October and loth of November, it 
would be doing us a rcjd and solid service. We have now plenty of 
ground for agricultural experiments, as you will perceive on a pe- 
rusal of our “ show” report. 

I remain, &c. 

Bhavyidpore : T. E. A. Napleton, 

June 16M, 1846. Honorary Secretary, 

On Monday, the Ist of .Tune 1846, an Exhibition of flowers, fruit and 
vegetables took place in the Society’s new Show Room, and the evening being 
a delightful one (owing to a heavy shower of rain having fallen just before) 
the attendance of both the European and Native community was most nu- 
merous, and last, though not least, a greet number of ladies honored this 
interesting Meeting with their presence. 

Mr. C. Quintin, Mr. F. Tucker, and Mr. W. Landale, having been elected 
um]>ircs for the fruit and vegetable departments, proceeded with the busi- 
ness of the evening. 

" This wheat and linseed were presented by Col. .1. K. Ouseley. -Eds. 



Bhauqtilpore Branch Society. 

They first inspected the produce of the Society’s Garden, which colisisted 
of three baskets of grapes, one of peaches, one of Bombay mangoes, one of a 
delicious plum, known by the name of the ^Rungporc plum,’ one of plantains, 
a basket of carrots acclimated from American seed, one of asparagus from 
English seed, one of onions from Cabool seed, one of leeks, one of cucumbers, 
one of potatoes from acclimated seed, and several dallees of indigenous vege- 
tables. The umpires pronounced the whole of the above fruit and vegetable 
dallees to be exceedingly good and satisfactory. 

I’hc cornpetition for prizes amongst the malices of private gardens next 
commenced, and money prizes were aw'arded as follows : — 

To the gardener of J. Pontet, Esq. A prize for herbs of sorts, amongst 
whicli was some fine J^nglish horse-radish. 

To the gardener of Baboo Gooroo Churn IVfitter. A prize for a basket of 
maiigul-wurzul, as fine perhaps as was ever produced in England, also for 
potatoes, leeks, &c. tVc. 

To the gardener of G. F. Brown, I’iSq. A piize for a, basket of fine 
onions. 

To the gardener of Cleveland House. Several small money prizes for a 
basket of unusually fine loechics, also peaches, and two baskets of sup<?rb 
Bombay mangoes, also for basket of carrots from bhiglish si3ed, and one of 
very fine a<3cHmated Cherra Poonjee potatoch. 

To . the gardener of G. Barnes, Esq., Colgong. A prize for some very fine 
asj)aragu.s. 

To the gardener of W. (J. Watson, Esq. For a basket of fine peaches. 

To the gardener of John (lias, Es(j. Two prizes foi* ciummbors and 
onions. 

To the gardener of — Davies, Esq. A prize for a fine basket of Mazagon 
mangoes. 

To the gardener of G. IT. Grant, Esq. For a basket of fine asparagus. 

To the gardener of Baboo Gobind Suhoy 8irkaree, Vakeel at Mozufihr- 
pore, and Baboo Bridgebaliaree Loll, of the same place, prizes for two baskets 
of fine leechies wdiich were sent from Tirhoot. 

To the gardener of Muddnn Tacoor, a large ziiinindar. A prize for 
plaint ains. 

The Floricultural specimens were now examined by Mrs. Barnes, Miss 
Russell, and Miss Mackinnon, who most kindly consented to bo umpires. A 
splendid bouquet of exotics from the garden of J. Pontet, Esq., was first 
examined and a prize awarded. 

There was a fine show of roses, passion flowers, lilies, verbena, sweet 
briar, petunias, sweet william, white; and pink lagcrstnemia, heliotrope, 
rum muUis aliis, and several prizes wore awarded to the malices of Cleveland 
house garden, of Mr. G. F. Brown, &c. A.c. 
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The 'flower show having^ ended, the company adjourned to No. 2 Show 
lloom, to witness the competition in the Agricultural Department for two 
silver medals* and two money prizes. 

The samples of cereals were generally very fine, particularly the acclima- 
ted Nerbudda wheat. Mr. P. Onraet, Mr. J. Fitzpatrick, and Baboo Nocoor 
Chunder Chowdry, Sudder Ameen, were elected umpires, and proceeded to 
test the musters of grain. The first thing which attracted their attention 
was a superb sample of wheat fi-om the farm of Walter Landale, Esq., of 
Luttypore. This enterprising Member and Honorary Joint Secretary of 
our Society last year imported fifty maunds of Nerbudda wheat. 

The trial has been most successful, for finer than tliis acclimated wheat 
cannot perhaps be found in any country, and the Native zumindars and 
ryots are quite alive to the benefit which would accrue from introducing 
this and other foreign cereals generally into this and the neighboring 
districts. 

The umpires ^having completed their inspection of the cereals found on 
reference to the notes they had taken, that Rajah Oodit Narain Singh, of 
Aulumnuggiir, was the winner of one Silver Medal, the competition for which 
was open to both European and Natives, for the best samples of wheat, 
barley, oats, white gram, safflower, tobacco, &c. &c. ; and the second Medal 
which was open to the competition of Natives only, was won by Baboo 
(xooroo Chum Mitter, of Bhaugulporc. A money prize of four Rupees was 
won by Walter Landale, Esq., for his splendid Nerbudda wheat, and a simi- 
lar prize for white linseed was won by George Banies, Esq. of Colgong. 

Before closing this report on cereals, it is but proper to record — 

That a sample of very fine acclimated Nerbudda wheat was sent to the 
Show by John Oman, Esq., of Colgong, and one of white linseed by — 
Greenwood, Esq., of Monghyr, and ranked high amongst the samples sent 
from other fanns though they did not win prizes. 

Names of new Subscribers since the last Show, held on the 3()th of 
January, 1846. 

Thomas Griffin, Esq., Buxar. 

II. V. llathorn. Esq., Civil Service, Chupprah. 

C. B. Quintin, Esq., Civil Service, Monghyr. 

T. A. Glover, Esq., Civil Service, Monghyr. 

Captain W. S. Slierwill, 66th Regiment N. I., Monghyr. 

J. II. Hastings, Esq., Civil Surgeon, Mongbyr. 

P. Crump, Esq., Sisownee, Tirhoot. 

.T. H. Hoskins, Esq., Bhugwanpore, Tirhoot. 

R. Ronald, Esq., Dowlutpore, "Krhoot. 


* These medals were presented by Uic Parent Society.-*'£i>s. 
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W. M . Dirom, Esq., Civil Service, Chupprah. 

W. C. Baddeley, Esq., Dinechuprali, Tirlioot. 

Janies Wilson, Esq., Kumtoul, Tirlioot. 

John Stalkart, Esq., Bheekhunpore, Tirlioot. 

U. Jl. Pitta#, Esq., Pyo, Tirhoot. 

Ewen Macdonell, Esq., Mooteeharee, Chumpariin. 

W. E. Harding, Esq., Ilemie, Tirhoot. 

Henry Fitzpatrick, Esq., Khunjurpore, Bhaugnlpore. 

William liusscll. Esq., Civil Service, Chupprah. 

D. Brown, Esq., Belsund, Tirhoot. 

J. Watson, Esq., Bhugwanpore, Tirhoot. 

A. Crawford, Esq., liajkhund, Tirhoot. 

D. Brodie, Esq., Tewarrah, Tirhoot. 

A. Speirs, Esq., Civil Service, Cawnpore. 

Dr. Denham, Civil Surgeon, Gyah. 

A. G. Wilson, Esq., Deputy Magistrate, Gyah, (Nowada.) 

G. Beverly, Esq., Sahebgunj, Rajmchal. 

Major Handscomb, Commanding 26th Regiment Light Infantry, Bareilly. 
James Barnes, Esq., Chupnur Ghata, Colgong. 

C. n. West, Esq., Narrar, Tirhoot. 

List of Donations since last Report. 

From IT. V. llathom, Esq., Civil Service, the sum of one hundred Rupees. 
From B. 11. Hodgson, Esq., Civil Service, Darjeeling, the sum of ten 
Rupees. 

From E. F. Lautour, Esq., Civil Service, Gyah, the sum of twenty-seven 
Rupees, (2nd Donation.) 

From the Honorary Secretary, four bags of white grai i and four bags of 
acclimated Nerbudda wheat. 

From J. Pontet, Esq., some seed of a pea indigenous to the Rungporc 
Hills, and wdiich comes to maturity in the rainy season, and consequently 
likely to prove a most useful vegetable. 

From Captain Charteris, Commanding at Seetapore, some Narcissus roots 
and a packet of vegetable and flower seeds. 

From the Honorary Secretary, a packet of fresh English vegetable seeds. 
This opportunity is also taken to notify, tliat since our last report the fol- 
lowing Gentlemen have most kindly consented to undertake the duties of 
Honorary Joint Secretaries for the districts specified. 

T. C. Trotter, Esq., Civil Service, for the whole of Tirhoot. 

W. G. Brown, Esq., for the District of Purneah. 

W. St. Quintin, Esq., Civil Service, for Sarun. 

Captain Burlton, for Buxar. 
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Mr. Alfred Gyde on the 


The' (Jarden Committee takes this opportunity of stating, tiiat since our 
last report twelve bigghas of ground (for the purpose of making extensive 
Agricultural experiments) have been added to the Public Garden, three 
pucka wells sunk and finished, and the following buildings erected : — 

A gardener’s house, thirty-two by eighteen, with tiled ro»f, A bullock 
house, with room for sixteen bullocks, also tiled : and a bungalow which 
consists of a fine room, forty-six feet by twenty-two, with an eight feet open 
verandah, (four comers enclosed) on handsome pillars. 

This building now contains all the seeds, botanical books, records, &c., 
belonging to the Society, and the Honorary Secretary’s office is held in it. 

A carriage drive has also been made through the public garden, and in 
extent is 1,000 yards, and passes through the centre of the horticultural 
department. 

For the above donations, the continued increase of subscribers, and great 
support our Branch Institution is receiving, the best and united thanks of 
our Society arc freely offered. 

By order of the Garden Committee, 

T. E. A. Napletox, 
Honorary Secretary, Bhaugulpore 
^ Branch A. II, ^ F, Society, 


ON THE RADICAL EXCRETION OF PLANTS. 

By Alfred Gyde, Esq., M.II.C.S.E., Painswick. 

At the present time, some of our most celebrated vegetable physiologists 
differ in opinion with respect to the offices perfoiTued by the roots of plants. 
Independently of the ordinary functions of the roots, viz., the absorption of 
water and saline matters from the soil, some physiologists, and with them 
the late celebrated Professor of Botany, M. de Candolle, believe that plants 
possess the property of excreting, by their roots substances which are formed 
in their texture, and which, if retained in them, would be injurious to their 
healthy growth and development ; this excreted matter is also supposed by 
them to exert a -poisonous influence when absorbed by plants of the same 
order as those from which the excretions w«)re discharged ; but that, when 
plants of a different order are grown in succession, the matter excreted by 
the roots of one plant becomes a source of food to the following. 

Hence, they believe, arises the degeneration in quantity and quality of 
any crop when cultivated for several years in succession on the same land ; 
and hence, also, they explain the cause of the luxuriance of crops when 
plants belonging to different natural orders are cultivatcdkin succession, as 
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in planting wheat after clover, supposing the excretions from the clovei* roots 
to bo conducive to the growth of the wheat plant. . » 

M. de Candolle, with whom tliis theory first had its origin, conceived it 
probable that plants excreted matter from their roots, from M. Brugman’s 
having observed drops of liquid exude from the roots of some plants which 
ho had placed in dry sand, and also from the knowledge that the roots of 
some classes of plants give off a powerful odour when exposed — of such are 
the euphorbias and mimosas. These facts, with some others, led him to 
form his theory of the rotation of crops, which he promulgated in his lectures 
and in his ^‘Vegetable Physiology.”* He believes that “every plant, in 
ejecting all tlie moisture that extends to the roots, cannot fail to eject also 
such particles as do not contribute to nourishment. Thus, when the sap 
has been spread by circulation throughout tho vegetable, elaborated and 
deprived of a great quantity of water by the leaves, and then rcdcscending, 
lias furnished to the organs all the nourishment it contained, there must be a 
residence of particles which cannot assimilate with the vegetable, being 
improper for its nourishment. M. dc Candolle asserts “ that these particles, 
after having traversed tho whole system without alteration, return to tho 
earth by the roots, and thus render it less proper to sustain a second crop of 
tho same family of vegetables, by accumulating soluble substances they 
cannot assimilate with it.” In like manner ho observes “that no animal 
whatever can be sustained by its own excrement.” These opinions of M. de 
Candolle received a degree of confirmation from tlic experiments on the roots 
of plants made by M. Macairc, who, after removing plants from the soil 
and well washing their roots, placed them in vials containing rain water, and 
after a time he observed that the water contained evidence of exudation 
from them. lie states that vigorous plants of Chandrilla mnmlu, when 
their roots are placed in water, vegetate and bloom freely Some of these 
plants, therefore, were selected by him for experiment, removed from the 
soil, and their roots placed in water, the plants being replaced by fresh ones 
every two days. After eight days the water in which these plants vegetated 
had acquired a yellow tint and strong odour, which much resembled that of 
opium ; it had also a bitter and rather pungent taste — when added to solution 
of acetate and subacetate of lead, it precipitated in small brown flakes ; a 
solution of gelatine was rendered turbid by it ; and, when a portion of the 
water was evaporated, a brown reddish coloring matter was deposited. 
Similar experiments were made with other plants, and with nearly tho same 
results. He also endeavored to ascertain at what period of the day or 
night excretion was most abundantly given off by plants. To attain this 
information, he placed the roots of kidney -bean plants in water, contained in 
one vessel during the day, and ‘removed them into another vessel containing 


* Published in 1827. 
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water during the night, and he observed that the greatest quantity of 
excretion occurred during the day-time. Plants were also made to take up 
by their roots saline and metallic salts in solution in water ; after a given 
time they were removed, well washed, and were placed in pure water, which, 
at the expiration of two days, was examined and found to contain traces of 
the salts previously absorbed. From these and similar experiments he 
concludes ‘‘that most vegetables exude, by their roots, substances injurious 
to vegetation ; 2ndly, That the nature of these substances varies according to 
the families of the vegetables that produce them ; 3rdly, That some, being 
pungent and resinous, may hurt, and others, being sweet and gummy, may 
contribute to the nourishment of other vegetables ; 4thly, That these facts 
tend to confirm the theory of the rotation of crops suggested hy M. de Can- 
dolle,'^ These statements of M. Macaire have been met by counter-state- 
ments by M. Braconnot, who admits the existence of organic matter in 
water in which the roots of some plants are immersed, but attributes it to 
rupture of their roots, it being very difficult to remove them from the soil 
without injury. He also washed the soil in which the poppy and some other 
plants had grown for several successive years, but, besides a solution of saline 
and earthy matters, he only obtained traces of organic matter, and concludes 
that, “if organic excretions really take place in the natural state of the 
plant, they are, as yet, so obscure and little known as to justify the presump- 
tion that some other explanation must be given of the general system of 
rotation.” 

Other physiologists altogether deny the power of excretion by the roots, 
and with these are M. IVIirbcl, who, in speaking of the theory of the excretion 
of plants, says “ that such excretions he (M. de Candolle) supposes to be 
emanations from the roots — the remains of those juices which the earth and 
air conjointly supply, and upon which in reality the plant exists. But 
against even the very fact mentioned by M. de Candolle, in confirmation of 
his opinion, that opium, strewed upon the ground, kills plants, and renders 
the soil henceforth unproductive, we may quote the much more apposite fact, 
that trees (why not, therefore, a fortiori corn and grasses) grow and flourish 
for entire centuries in the midst of excretions from their roots.” — “ J’lants 
require other elements for their support besides those of assimilation, and 
never thrive without them ; for instance, there is silex in the cane, and there 
is lime in certain plants whose organization could not be complete without it. 
The quantity of any such ingredient in a plant is generally very small ; but 
the necessity for it may be presumed absolute. Plants cannot be constituted 
unless all they require bo furnished to them ; and, indeed, the same obser- 
vation >rill apply to animals : — Deprive a hen of lime, and her egg will have 
no shell — deprive animals of salt, and you will ruin their powers, of diges- 
tion.” With such conflicting opinions, promulgated by men of such celebri- 
ty as M. de Candolle and M. Mirbcl, and the influence wlAi clear and defi- 
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nite information on this subject must exert on the establishment of a correct 
theory of the rotation of crops, it becomes a matter of importance that the 
subject be fully and fairly investigated, and that the true funojbioiis of the 
roots of plants bo clearly defined. Impressed with this idea, the author, in 
the year 1842, first commenced the investigation of this interesting subject, 
and his experiments liave been continued to the present tiihe ; the mode of 
conducting the experiments, and the results wliich he has arrived at, he now 
begs leave to submit to the Highland and Agricultural Society of Scotland 
for their consideration. 

1#/., The inquiry or questions which suggested themselves were as follows ; 
Do plants, or do they not, during their healtliy growth, excrete matter from 
their roots ? 

If they excrete, is the matter excreted organic or is it inorganic ? 

If organic, of what docs it consist ? 

Jf inorganic, what is its composition ? 

Docs the matter excreted by different classes of ]dants possess properties 
peculiar to each class ? 

If so, what is the peculiar property of each? 

Is it identical with the sap of the plant, or does it differ ? 

What is the physiological action of the roots of jditfits by wliich excretion 
takes place ? 

Have . plants the power of excreting by their roots, substances previously 
absorbed, and which are noxious to them ? 

Will germination occur, and the growth of plants proceed, after the seeds 
have been impregnated with noxious matters ? 

Will seeds germinate and grow in poisoned soils ? 

Why do jdants refuse to grow on some soils, while they grow freely on others ? 

From the difficulty and uncertainty of removing the roots of plants from 
the soil, when grown under ordinary circumstances, without injury to the 
f?xtrcmitio8 of their fibres, it was found necessary to have recourse to such a 
mode of growing them that they could have their roots freed from the soil, at 
any period of their growth, without sustaining injury— this object was attain- 
cd by growing plants in the following manner : — 

\sfy In garden soil placed in pots, and plunged in the earth. 

2ndy In pots filled with siliceous sand, the growth of the plants being promo- 
ted by waterings with weak liquid manure, i. e., dunghill drainings mixed 
with water, and allowed to become clear before using it. 

3rc?, In pots filled with siliceous sand, which had been repeatedly washed 
with boiling water. 

Athf In pots filled with damp moss. 

5^7i, In pots filled with coarsely powdered charcoal. 

The plants thus grown were wheat, barley, oats, rye, beans, peas, vetches, 
kidnoy-bcans, (t^o varieties,) cabbages, mustard, and turnips. 
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111 order to answer the 1st inquiry, “ Do plants, or do they not, during: 
their healthy growth, excrete matter from their roots — plants of the above 
kinds were operated u])Oii at different periods of their growth. The expe- 
riments were conducted in the following manner : — The roots of the plants, 
after being removed from the pots in wliich they liad grown, were thoroughly 
washed by the action of a gentle stream of water, and after being carefully 
dried on folds of filtering paper, were placed in glasses containing distilled 
water, which had been exposed to the atmosphere for some days. In this 
situation the roots were carefully excluded from the light, and kept at as 
uniform a temperature, of about 55°, as practicable, the green portions of the 
plant being fully exposed to the action of light and air, the water in the 
vessels being renewed as it diminished, from absorption by the plant and 
evaporation from the surface. 

Table I . — Experiments on the Order Leguminosa:. 
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* The numbers refer to the mode in which the plants were grown. 


Radical excretion of Plants, 

Table II . — Experiments on the Order Gramina, 


91 


Plant of j 

Grown in 

Number operat- 
ed on. 

State of Growth 
of Plants. 

1 

1 

State of Health 
of Plants. 

Time Plants re- 
tained their heal- | 
thy appearance, j 

1 Color of Water 

1 holding Excre- 
1 tion in Solution. 

Odovir of Water. 

Color of dry 1 

Excretion. | 






Days. 



pale straw 
only traces 
straw 

r 

I', 

Soil 

5 

5 

8 inches 
r shewing ) 

\ bloom / 

good 

12 

10 

none 

none 

... { 

•S 

si 

r 1 


25 

f seed 1 

1 ripening J 


12 

... 

... 

straw 

Sand 
No. 1 

} = 

8 inches 


15 

... 


straw traces 

2 1 


15 

t shewing ) 

/ good, 

} 



... 



\ bloom j 

\but small 





Sand 
No. 2 

I ^ 

10 inches 

feeble 

7 

... 

- 

... 


Soil 

7 

(i inches 

good 

15 

... 


pale straw 



5 

bloom 


10 

... 

... 

... 

I' 


2G 

f seed 1 
tforuiir.g / 

... 

17 

... 

... 


n 

Sand 

\ 5 

J shewing 1 


10 


... 

traces 


No. 1 

J 

\ ear J 


10 





Soil 

5 

bloom 

... 

... 

... 

... 

f 

Soil 

5 

10 

young \ 
bloom J 


10 

8 

- 

{ 

pale straw 
traces 

S 1 

Sand 

1 5 

f shewing \ 


10 

... 

... 

... 


No. 1 


t ear / 







•Soil 
- riel) 

} ^ 

bloom 

vigorous 

10 

... 

... 

... 


Soil 

5 

young 

good 

10 

... 

... 

... 

Pi 1 

i Sand 

10 

bloom 

... 

10 

... 

... 



'I'able III. — Experiments on the Order Crucifertr. 


f 

Plant of 

t 

Grown in j 

Number operat- j 
ed on. ' 

State of Giow'th 
of Plants. 

1 

State of Health 
j of Plants. 

J r 

Soil 

2 

young 

good 

S’! 







2 

half-grown 

... 

o 1 

Sand 

1 

young 

... 

1 

' Soil 

2 

past bloom 

... 

i ( 

Soil 

50 

young 

... 



40 

half-grown 

... 


Sand 

50 

young 

... 

r 

Soil 

5 

young . 

... 

& 1 



f bulb 1 


s < 


6 

\ forming / 


S ! 


5 

half grown 

... 


' .2, ly 

S* etf O 
^ « n 

1 

2 2 c j 

rt o 2 1 

i i 

& 

2 




Time Plan 
tained the 
thy appe 
in water. 

Color of 
holding 
tion in Sol 

Odour of 
holding 
tion in So 

Color of d 
cretion. 

Days. 

3 


f rather 


none 

) strong of 
j the cab- 

I very pale 
r yellow 



Ibage 

J 

4 

w* 

... 


4 


slight 

1 rather > 

traces 

5 


\stiong j 


5 


slight 

fpale and 
\ slight 

6 



slight 

C 



... 

5 

- 

( like cab- 

fvery sligh 

3 

... 

\bage 

t pale 

.8 


' 


5 



1 



92 


Mr. Alfred Gyde on the 


Froin the above experiments it will be seen that the roots of plants impart 
to water a portion of soluble matter or excretion, and that this excretion 
appears to be yielded in greater abundance by plants having large and spongy 
extremities to their roots, as beans, than by those plants possessed of fine 
thread-like extremities, as is the case with wheat or cabbages. It will also bo 
observed that, in some instances, the water has acquired an odour which is 
separable on the application of heat, and may bo distilled over when the 
water is placed in a retort ; the plants which impart odour to water, as the 
bean and cabbage, are also characterized by emitting a similar odour from 
their leaves. Plants when in bloom were observed to emit a larger portion of 
excretion than when young or when ripening their seeds ; but the amount of 
excretion obtained, even when many plants were operated upon, was very 
trifling, seldom being more than a grain in weight when dry. 

Of the excretion obtained from the leguminous plants, a portion became 
insoluble during the evaporation of the water. This result was not observed 
with any other orders of plants operated on. The matter rendered insoluble 
by heat was of a brown color, and precipitated in flakes from the water ; 
when dry, it was found to be insoluble in water, but soluble in weak caustic 
alkalis, yielding a solution of a brown color, from which it was again pre- 
cipitated on the addition of an acid. The portion which still remained soluble 
in water yielded a white precipitate with acetate of lead — brown with nitrate 
of silver — and was rendered turbid on the addition of alcohol : it evidently 
contained’ gum or mucilage. When a portion of the excreted matter was 
heated on platinum foil, it carbonized and emitted the odour of burning 
grain, and when strongly heated, to bum the organic portion, a trace of 
inorganic matter was left on the foil. In order to ascertain the character of 
this inorganic matter, the excretion from a number of plants was collected 
and heated in a small platinum dish, until the whole of the organic matter was 
burned off ; the inorganic matter was then moistened with a few drops of 
distilled water, which dissolved a portion of it. The solution was found to 
produce an alkaline reaction when applied to litmus paper, first slightly 
reddened by a very dilute acid. The insoluble portion left on the foil, when 
touched with a glass rod dipped in dilute hydrochloric acid, was immediately 
dissolved with the escape of minute bubbles of carbonic acid gas. This solu- 
tion was divided into two portions on slips of glass, and to one was added a 
drop of chloride of barium, when the presence of a sulphate was indicated by 
a white cloud of sulphate of barium. To the other a drop of ammonia was 
added, and then a drop of oxalate of ammonia; when the presence of lime was 
indicated. Similar experiments were made on excretion from plants of the 
order Gramince and Cruciferw, and in each a portion of inorganic matter was 
found ; the results of the examination being nearly similar to those on the 
excretion from plants of the order Leguminosce. 

In order to ascertain if the soil in which plants had grown contained any 
portion of excretion, the following experiment was tried -Sand, which had 
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been well washed with boiling water, was planted with young beads and 
peas ; these plants were supplied with distilled water, and plaecd under the 
most favorable circumstances for healthy vegetation. After they liad grown 
in the sand three weeks, they were removed, and the sand washed with distilled 
water — filtered— and, on evaporation, it yielded a portion of both organic and 
inorganic matter, in every respect of a similar character to that obtained by 
the immersion of the roots in water. Plants of the same kinds to those used 
in the former experiments were cut from their stems, the lower extremities of 
which were plunged in distilled water, so that the descending sap, which it 
was presumed would escape, might be examined and compared with the radical 
excretions from the same kinds of plants, and it was found that in each in- 
stance similar results were obtained on evaporation of the water in which the 
cut plants had been immersed as those from the water iii which the roots of 
similar plants had excreted. Hence m'c may conclude that the matter obtain- 
ed from the roots of j)laiits, or radical excretion, is similar to the sap of the 
plants from which it was excreted. 

The next question which presents itself is the physiological action of the 
roots of plants by which excretion takes place. The roots of plants are descri- 
bed as the downward prolongation of tho stem, as the trunk and branches 
are the upward development into the air — ^tho spongioles and extremities trf 
the roots being the newest formed and extending portions, and that by these 
spongioles fluids are taken up from the soil and conveyed into the circulation 
of tho plants. 

The fluids thus absorbed arc carried by the vessels of the most recently 
formed wood to the leaves, where, after undergoing certain changes during 
its exposure to the action of air and light, by which much water is given off 
by cva))oration, the elaborated sap is returned by another set of vessels situa- 
ted in the inner bark of the tree to tho root, supplying during its descent, 
those constituents necessary for the healthy secretions of Lho plant. 

f he sap having arrived in tho roots, new fluid is added to it from the soil, 
and the ascent again commences by the vessels of the new wood, this action 
continually taking place during the life of the tree, but progressing more 
rapidly at one season of the year than at another. 

Many and ingenious arc the theories which have been formed to explain tho 
ascent of the sap. Of these, that which was first pointed out by Dctrochet 
appears most probable, and is now generally received by physiologists. Dctro- 
chet found that if, into a glass tube, having one end covered with animal 
membrane tightly secured over it, a strong solution of salt in water, or sugar 
in water, be poured, and the end covered with membi-anc be immersed in a 
vessel containing water, that in a few hours the liquid within the tube will be 
found to have risen several feet. This ascent of tho liquid in the tube being 
caused by a portion of the water from the outside of the tube passing through 
the moinbranc and mixing* with the tube, and at the same time a portion of 
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the solution will be found mixed with the water outside the tube— this action 
continuing until both liquids become of the same specific gravity ; the former 
of these actions Detrochet terms endosmose, and the latter exosmosey and he 
attributes the action to the effect of electricity. 

If wo allow the liquid within the tube to represent the sap of the tree — 
the membrane covering the tube to represent the spongioles of the roots — 
and the water in which the lower portion of the tube is immersed the water 
in the soil, we have a combination of circumstances which approach the state 
of the growing tree, the sap in the tree always being of greater specific gravity 
than the water surrounding the roots. Under these circumstances there is 
every probability that a similar action to the one just described is con- 
tinually going on in the plant during the active period of its growth — 
water would be taken into the plant through the spongioles of the roots by 
endesmose, and a portion of the sap would escape into the soil by exosmose, 
the sap consisting of both organic and inorganic matter in solution in water,* 
and ever be of greater specific gravity than the water in the soil, arising from 
the exhalation of water continually going on from the leaves, and consequent 
concentration of the sap prior to its descent. 

Rut to ascertain by direct experiment how far endosmose and exosmose 
actually occurs when the living plant is made part of the arrangement, several 
funnel-shaped glasses were prepared, which would hold about 3 fluid ounces of 
liquid each, and present 2}^ square inches of membraiieous substance through 
which endosmose might take place ; these glasses were filled with saline 
solutions, and also solutions of organic matter, and plants cut from their roots 
immersed in them through the upper opening, where they were secured by 
collars of Indian rubber, the portion covered with membrane being immersed 
in water. In each instance the saline solutions were rapidly absorbed by the 
plants, th^ were detected in all parts of their structure, and a portion of 
the solutions was found to have passed by exosmoso into the water in whicli 
the membrane was placed. An extract from my note-book will probfll)ly 
place the manner of conducting these experiments in a clear light : — 


May 9. Half-past 11 a.m. Temperature in sun 80°. Air dry, endosmose tube, with 2^ 
square inches of membrane (bladder) filled with half saturated solution of salt and water, in 
which was placed a young cabbage, cut near the soil, and exposing about Ifio square inches of 
green leaf to the sun’s rays, the stem seemed by a collar of Indian rubber, and the membrane 
placed in water. 

12*30 Plant evidently drooping, 

1*30 Plant drooping much. 

2*0 Plant removed. Observation— Two fluid drams of the solution had been absorbed by 
the plant, and a portion of the salt had passed by exosinoie into the water, as proved by ad- 
ding nitric acid to the water, and testing with a solution of nitrate of silver, chloride of silver 
being precipitated. 


^ One gallon of beech sap taken from the tree in the month of May was found by direct 
experiment to contain 

Organic matter dried at 212°, 82 grains. 

Inorganic matter 22 do. 


104 
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May 9. Temperature and air as above ; mounted cndosmose tube as in the former experi- 
ment, but used dilute solution of bichromate of potash, and a limb cut from a black currant 
bush. 

Miiy 10. 9 a.m. The whole plant and greater portion of the leaves are impregnated with 
the bichromate of potash, and six drams of the fluid have been absorbed ; exosmose has occur- 
red, and a small portion of carbonic acid gas was found in the tube. 

May 10. 10 a.m. Mounted a bean plant in bloom, with solution of prussiate of potash. 
4 P.M., the whole plant impregnated with the salt; 3 drams of the liquid absorbed, exnsmose 
had occurred, and a small quantity of carbonic acid gas had escaped from the cut extremity. 

May 1«. 11 A.M. In a similar manner, a branch cut from a pmony in bloom, mounted 

with solution of nitrate of iron in cmlosmose tube. 3 p.m., impregnatedwith the salt; leaves 
nearly black ; exosmoso has occurred, and a gas escaped as before. 

May 10. 12 a.m. An endogenous stem, (the flower stalk of the white lily,) divested of 

leaves, and twenty inches long, placed in endosmose tube, with solution of bichromate of 
potash. 

May 1 1. 8 A.M. Stem impregnated nineteen inches from the cut extremity. 

But in order to imitate, as far as an experiment can be supposed to do, the 
circumstances under which the plant lives, I mounted, !May 30tli. 1 p.m., an 
endosmose apparatus, with sap obtained from the beech, f Fatjun sylvestris^) 
and secured in the tube a limb cut from a beech tree, the lower end of the 
tube being immersed in distilled water. The limb retained its healthy 
condition nearly a week, at the expiration of which time a portion of organic 
and inorganic matter was found on analysis to have passed by exosmose into 
the water. Cut plants were placed in endosmose tubes, with saline solutions 
of different densities ; and plants of the same kind, growing in pots of sand, 
had the sand well saturated with solutions of the same salts, and it was 
observed that the solutions reached the leaves in nearly the same time in 
both instances. Two ^ss tubes were also filled parallel to their length, tho 
one with cotton and tho other with linen threads, forming a series of fine 
tubes, the side.s of which were composed of a similar substance to that com- 
posmg the stems of plants, tho glass representing the bark. Tliese tubes, 
which were each twenty inches long, were mounted in endosmose tubes, 
with solutions of bichromate of potash and sulphate of copper respectively. 
Jn each case endosmose rapidly occurred, which waKS evidently facilitated by 
the capillary nature of the tubes,* 

That fluids are, under some circumstances, transmitted through the spon- 
giolcs of plants into the soil, is placed beyond a doubt, from the following 
circumstance which was observed during some experiments on standing 
trees, made in the year 1843. Several beech trees had been prepared accord- 
ing to Dr. Boucherie’s plan, for the purpose of impregnating trees with saline 
and metallic solutions. This consists in making a saw-cut nearly through 
the tree at its base, into which the solution, by which the tree is to he 
impregnated by absorption, is made to flow. The experiments had been in 
progress for some days, when it was observed that trees growing at a distance 
of from 15 to 20 feet from the trees under treatment were in a drooping state, 
and quickly perished. This circumstance led to the tracing through the soil 
a root of a tree under impregnation, and carefully exposing its extremities, 
which were placed in a glass containing distilled water. In a few hours the 

# Layers of paper, (woody fibre.) freed from earthy and saline matter by soaking in dilute 
acid, and from size by warm water, enclosed between two plates of linen cloth, were found to 
form an excellent substitute for the animal membrane for the endosmose tube. 
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water was tested for the metallic solution with which the tree was under 
impregnation, and it was freely detected in the water as well as in the soil 
which surrounded the roots. To this cause the death of the surrounding trees 
was, no doubt, to be attributed ; their roots having absorbed the poisonous 
solution discharged by the roots of the tree under treatment. 

The experiments for the purpose of ascertaining if plants have the power 
of excreting by their roots substances previously absorbed into their structure, 
and which are noxious to their growth, are as follows : — The plants selected 
for these experiments were beans, barley, wheat, and cabbages ; the noxious 
substances introduced into their structure were in solution in water, and 
absorbed by the plants through their roots. They were the salts of zinc, 
copper, mercury, arsenic, lead, chrome, barytes, lime, strontia, magnesia, and 
soda ; and these were used of strengths varying from five grains of the salt 
dissolved in one fluid ounce of distilled water to one grain dissolved in two 
fluid ounces of water. The plants operated upon were in good health, grow- 
ing in soil, and also on some plants growing in damp moss and sand, as well 
as plants freed from soil, and their roots plunged in the solutions. 

”Without further detail of the experiments, the following tabic will explain 
the results : — 



Salts used. 

Plants. 

Grown in. 

Statf Growth. 

Eh'cets on. 

( 

chloride 

beans 

moss 

half-grown 

1 


Zinc. < 

sulphate | 

cabbages 

wheat 

soil 

t young 
in bloom 

1 

Copper. I 

sulphate 

nitrate 

beans 

moss 

half-grown 
in bloom 

! 

quickly des- 
troyed. 

acetates 

cabbages 
f beans 

soil 

young 




Mercury. 

bichloride 

■J wheat 

... 

in bloom 




(cabbages 

... 

young 

j 

! 

Arsenic. 

arsenious 1 
acid J 

arseniate I 
of potash / 

cabbages and 
wheat 
barley 
cabbages 

}-{ 

in bloom 

young 

1 

J 

1 weak solutions 
did not destroy 

1 the plants. 

Lead. 






f destroyed 

acetate 

1 beans 

... 

... 


1 after a few 

f 

bichromate*) 

cabbages 


in bloom 


( days, 

f destroyed ex- 

Chrome. < 

of 1 

beans > 

... 


[ cept when very 

1 

potash ) 

barley ) 



1 

(much diluted. 

Iron. 1 

nitrate 

sulphate 

beans 

... 

in bloom 


f destroyed after 

L some days. 

f quickly 

L destroyed. 

Barium ^ 

chloride 

beans 

moss ^ 



and > 
Barytes.) 

niirate* 

cabbages and 
wheat 

soil > 

... 

j 







r plants unim- 

Strontia. 

nitrate 

beans 

moss 



1 paired unless too 

1 strong a solution 







L was used. 

f 

muriate ^ 

( 

... "I 



f beans were im- 

Lime. < 

sulphate > 

1 

soil > 

... 


1 proved when 

1 

nitrate ) 

1 

moss ) 



( very diluted. 

Magnesia. | 

sulphate \ 
muriate / 

beans and f 
cabbages 1 

moss \ 
moss > 
& soil ) 

... 


f health impaired, 

1 and if strung, 

( destroyed. 

Soda and ( 

phosphate 

••• 

sand 

before bloom 


f no injurious 

1 action when 
( diluted. 

Sodium. t 

j chloride 

beans 

& soil 

and in bloom 
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In conducting the above experiments, it was observed that the plants, after 
absorbing the solution, in most instances cither decomposed, or so combined 
with them, that the salt was in a great measure separated from the water 
wliich held it in solution, arising from the affinity between the metallic salts 
and tlie woody fibre of the plant. The decomposition of many metallic salts 
would also be effected by the organic and inorganic constituents of the plaiLts 
when introduced into their structure in a very diluted state ; an instance of 
which was seen in an oak tree that had grown for years near a stream of 
water occasionally impregnated with sulphate of iron. On felling the tree 
the wood was found to be black as ebony, the gallic acid of the oak having 
decomposed the sulphate of iron introduced by the roots into the texture of 
the tree, and formed the coloring matter of the wood.* 

Of the metallic salts, those of arsenic and chrome were least destructive to 
plants. These salts were accordingly introduced through the soil into plants 
of barley and cabbages, by administering homojopathic doses of arseniatc potash 
and bichromate of potash, in solution in water. After ten days of such treat- 
ment, the arsenic and chrome could be detected by analysis in the structure 
of the plants. At this time the plants were evidently less healthy than those 
growing near them ; they were now carefully lifted from the soil, their roots 
well cleansed with water, and replanted in a soil free from any noxious mutter, 
and, after some days of careful watering and sluuHng from the sun, some of 
the plants recovered a<id grew. At the expiration of one month from the 
time tho plants had hcen transplanted, they were removed from the soil and 
analysed, the result of which was, that the plants were still found to contain 
traces of arsenic and chrome. 

The soil in which the plants had grown, after they wore transplanted, was 
also submitted to chemical examination, but no trace of cither salt could bo 
detected. 

Plants of beans t which were shewing bloom, had tbeir roots placed in 
solutions of nitrate of strontia, chloride and nitrate of lime, and phosphate of 
soda. 

The plant grew freely, and removed from the water much of the saline 
matter. After five days remaining in the respective solutions, ^hey were 
removed, their roots well washed, and then placed in distilled water. At tho 
expiration of five days from their being placed in water, it was examined for 
the salts the plants had absorbed, to ascertain if any had been excreted into 
the water, and traces could be detected after concentration of the water by 
evaporation — organic matter existed as usual. 

^ The same result will he produced when oak saw dust is mixed with a solution of iron. 

t Beans were Rcnerally selected to try the j-ower of excretion, since they yield the largest 
amount of excretion to water, and have largo and spongy roots, which, if injured, would not 
pass unobserved. 
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To ascertain how far plants have the power of excreting by one set of roots 
matters absorbed by another, the following experiments were made : — Young 
bean plants, grown in sand, had their roots cleansed and divided into two 
portions ; two tost tubes were also placed by the side of each other, the one 
filled with distilled water and the other with a very dilute solution of bichro- 
mate of potash : into each tube one portion of the roots was placed, and the 
plant allowed to vegetate for four days ; at the expiration of which time the 
water was examined for the chromate, but no trace of it could be detected. 
Holution of acetate of lead was substituted for the chromate, and other bean 
plants introduced, but the result was the same as in the former experiment. 
Seeds of wheat, barley, and pease, were steeped for thirty-six hours in the 
following solutions : — 

Steep No 1.— 5 grains of arseniate of potash to one ounce of water. 


do. of bichromate of potash to 

do. 

do. 

No. 2.-2 grains of arseniate of potash to 

do. 

do. 

do. of bichromate of potash to 

do. 

do. 

No. 3. — 1 grain of arseniate of potash to 

do. 

do. 

do. oi bichromate of potash to 

do. 

do. 


The seeds, after being removed^rom the steeps, were planted in a garden 
soil. Those impregnated with steep No. 1 all perished ; part of the seeds from 
No. 2 vegetated feebly, but afterwards perished ; the seeds from steep No. 3 
vegetated well. These plants, after growing to the height of one foot, were 
taken up, wxished, dried and examined for the salts with which the seeds had 
been impregnated, and traces were detected. 

Seeds were also planted in soils mixed with arsenious acid and chromate of 
potash, for the purpose of ascertaining if the plants would grow in poisoned 
soils, but by far the larger portion of the seeds perished before the plants 
made their appearance above the soil ; the remainder apj^eared very unheal- 
thy, and perished before the first leaves were fairly developed. 

Tn order to ascertain the eficcts of excretion when applied to the roots of 
plants, the following experiment was made. Ten bean plants were selected 
and watered once every week from the time they were six inches high, until 
ripening t8e seed, with water holding excretion from beans in solution. Ten 
other bean plants, in every respect similar, were watered during the same 
period, and in the same manner, with water in which bean plants had been 
bruised and macerated, while ten more bean plants were watered with rain- 
water in the same quantities and at the same time as in the two former 
experiments, the state of growth and health of the whole number of plants was 
compared once every week until the plants were fully ripe, and if either set 
of plants were inferior to the others it was the ten to which rain-water had 
been applied. That the produce of the wheat crop, both in quantity and 
quality, is not imjiaired by excretion when grown year by year in the same 
soil must be admitted by every person conversant with the manner in which 
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wheat was formerly and is now too often, cultivated 'in the northern states of 
America ; but the following statement of the produce obtained from one acre 
of land, sown with wheat year after year since the year 1832 to the present 
time, will be sufficient proof that the excretion from the roots have not 
exerted any very injurious action on the crop. The piece of land on which 
the experiment was made, and is still in progress, is situated in the county of 
Gloucester. It was dug in 1832, burned and sown with wheat, since which 
time it has received an occasional light dressing of manure, the stubble 
generally being burned, and the ashes spread on the land. 

The produce of the acre is as follows : — 


Produced in 1833, best corn, 

Bushels. 

50 

Gallons. 

1 

Quarts. 

0 

Do. 

1834, 

do. 

34 


3 

Do. 

1835, 

do. 

49 

1 

0 

Do. 

1S3C, 

do. 

37 

2 

2 

Do. 

1837, 

do. 

20 

.3 

6 

Do. 

1838, 

do. 

21 

2 

5 

Do. 

1839, 

do. 

27 

3 

« 

Do. 

1840, 

do. 

30 

2 

7 

Do. 

1841, 

do. 

2f) 

2 

1 

Do. 

1842, 

do. 

21 

0 

1 

Do. 

1843, 

do. 

37 

1 

4 

Do. 

1844, 

do. 

32 

0 

4 


The crop of the year 1815 has not yet been thrashed out, but, as far as an 
opinion can be formed by inspection, it is not inferior to any former year’s 
crop. 

Wc have seen, in the preceding experiments, tliat plants are injured 
by the application of excrementary matter to their roots. Wliy, then, is it 
necessary, under ordinary circumstances, to grow plants in rotation, in order 
to prevent their degeneration ? The answer to such a question will be found 
in an inquiry into the composition of plants. If we submit to a chemical 
examination any perfect plant, wo find the elements of which it consists may 
be referred to two distinct classes of matter : the one which is capable of dis- 
persion by heat and constitutes the organic portion ; the other' fixed and 
incapable of destruction by fire. The former of these, the organic portion, 
consists of oxygen, hydrogen, and carbon, and a small quantity of nitrogen, 
— these are obtained from the atmosphere, from water, and from salts of am- 
monia and nitric; acid. The latter, or inorganic poHion, usually constitutes 
but a small per-centage of the entire plant, and consists of earths, alkalis, and 
metallic oxides, which from their situation in the texture of the plant, assist in 
giving firmness and stability to the vegetable structure, and, probably, per- 
form important offices in the vegetable, but yet imperfectly understood. These 
substances are obtained from the soil, and are conveyed into the structure of 
plants by the agency of water. 
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The inorganic portion of one class of plants is found, on analysis, to differ 
widely in composition from that of plants of a different natural order, so 
much so, that the commonly cultivated plants may be classified, according to 
their mineral constituents, thus — We find that wheat, barley, oat, and rye 
plants, abound in silex, but contain little lime and magnesia ; that tobacco, 
pease, sainfoin, bean, and clover plants, contain large proportions of the salts 
of lime and magnesia, and only a little silex ; whilst a third class of plants 
contain potash as there principal inorganic constituent, and are comparatively 
deficient in the salts of lime, silex, and magnesia — of these turnip, beet, and 
potato plants, are those most commonly cultivated. The necessity of these 
salts to constitute healthy plants may be considered absolute, since we always 
find them present in their structure. Hence, wo may conclude that, which- 
ever class of plants are to be cultivated, the inorganic constituents required 
by tliem must be present in the soil, and must also be in such a state that 
they may be taken up into the structure of the plant, or healthy vegetation 
cannot be maintained. Of these constituents, the most important are 
potash, soda, lime, magnesia, phosphoric acid, sulphuric acid, and chlorine. 
These substances, under most circumstances are found to be present only in 
very minute quantities, even in fertile soils, yet they all exist in appreciable 
quantities in soils capable of producing healthy and vigorous plants. • On the 
contrary, such soils as are deficient in these constituents are invariably barren. 
The fertility of soils is inttuenced by several circumstances besides the presence 
or absence of these minute portions of earthy or saline constituents, of such 
are the mechanical textui’e, depth, the presence or absence of water, elevation 
above the sea’s level, or the existence of such substances as are noxious to the 
developments of the plants it is intended to cultivate ; but when no such 
circumstances occur to impede or impair the full performance of the func- 
tions of the roots of plants, and those substances required as food by them 
exist in such a state as to supply their demands, such a soil is capable of 
producing any crop it is required to bear. In the newly settled states of 
North America, and in some of our alluvial soils, we have abundant instances 
of the powers of the land to produce the finest crops of com or maize year 
after year, without the addition of manure, and without any apparent dimi- 
nution in quantity or quality of the crop. But, under this mode of cropping, 
a time must arrive when the soil will cease to return its accustomed produce 
— when it will no longer yield to the plant a sufficiency of those earthy and 
saline constituents necessary for its full development ; and when this time 
shall have arrived, the soil can only be render’d productive by restoring, 
in the shape of manure, those constituents the repeated cropping has deprived 
it of. But soils that do not contain those constituents necessary to supply 
the full demands of every crop which may bo planted, may yet produce one 
class of plants in much greater perfection than another ; thus, in natural 
forests, we find the fir, the pine, and the beech, elect to grow on thin dry, 
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and sandy soils, containing limo, whore the oak, ash, and Id perish, 

the latter trees preferring a deep clay or loamy soil containing the alkalis, 
potash and soda, in greater abundance than could possibly bo supplied by the 
soil on which the beech and pine flourish. 

Soils containing lime are also characterised by the appearance of legumi- 
nous plants as weeds, such are the darnel, the vetch, and the tare — plants 
that are rarely seen in soils deficient in limo. The (Erica ) heaths, on sandy 
soils, and the (Equisetum) mares-tails, in the marsh lands, are a marked 
indication of abundance of silex and deficiency of lime, while the sand-worts 
and salt-worts indicate the presence of salt in the soil, as is seen on our sea- 
coasts. Hence soil so constituted would bring to the greatest perfection such 
crops as would appear indigenous to them from plants of tho same natural 
order electing to grow thereon, while plants of a different natural order would 
scarcely find sufficient nourishment for their development, and would pro- 
duce a plant of an unhealthy character, from the fact that, the plant is 
unable to find in the soil those inorganic substances which are absolutely 
necessary to supply its wants. “ A soil,” says Sprengel, “ is often neither too 
heavy nor too light, neither too wet nor too dry, neither too cold nor too 
warm, neither too fine nor too coarse ; lie® neither too high nor too low, is 
situated in a propitious climate, is found to consist of a well-proportioned 
mixture of clayey and sandy particles, contains an average quantity of 
vegetable matter, and has tho benefit of a warm aspect and favoring slope.” 
It has all the advantages, in short, which physical condition and climate can 
give it, and yet it is unproductive. And why ? Because, answer chemical 
analyses, it is destitute of certain mineral constituents which plants require 
for their daily food. 

From tho experiments above detailed, the author draws tho following 
conclusions : — 

That tho commonly cultivated plants of the natural orders, gramin®, 
leguminosac, and cnicifera?, excrete by their roots soluble matters. 

2nrlf That the excretions consist of both organic and inorganic matters. 

l^rd, That the organic portion principally consists of oxygen, hydrogen, and 
carbon, existing as gum and mucilage, and in some plant. s also of a volatile 
matter, or oil, possessing the odour of the plant from which the excretion is ' 
obtained. 

4th, That the inorganic matter consists of saline and earthy salts, having 
an alkaline reaction, and containing lime, sulphuric acid and chlorine, with 
potash or soda. 

bth, That the quantity of excretion thrown off by any single plant is very 
small, and excretion can only be satisfactorily examined when collected from 
a number of plants. 

6th, That plants having large and spongy extremities to their roots yield 
more excretion than plants which have slender thread-like roots. 
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7th, That the excreted matter is similar in its composition and reaction 
with test to the sap of the plants from which the excretion is obtained. 

Sth, That the probable cause of excretion from the roots of plants depends 
on an exosmose action, which goes on simultaneously with the absorption of 
water and saline matter by the spongioles of the roots. 

9th, That plants absorb metallic salts when in solution in water, and that 
they quickly die unless the solutions are very largely diluted. 

\9ih, That the salts of barytes are equally injurious to vegetables when 
taken into their texture as the metallic salts, but that those of strontia, lime, 
magnesia, and the alkalis, do not act as poison unless the solutions are 
comparatively strong. 

Wth, That plants, after the absorption of metallic salts by their roots, excrete 
in some instances traces of them, but they are more generally decomposed in 
the structure of the plant and retained. 

V2th, That seeds impregnated with poisonous substances may germinate if 
the quantity of the poison be very minute, but in most cases the seeds perish. 

\^th. That plants are not injured by the excretion, being reabsorbed into 
their structure, as was supposed by M. de Candolle. 

14</i, That the necessity for a rotation of crops arises from the soil in most 
instances being unable to supply those earthy and saline (jonstituents requir- 
ed by plants. 


ON THE STEEPING OF SEEDS IN SUEPHITRIC ACID. 

In the summer of 1844 I received a communication from Mr. George 
Dalziell, Holm of Drumlanrig, informing me that he had tried the steeping 
of seed-barley in diluted sulphuric acid before sowing it, with, as it then 
appeared, a very marked effect on the luxuriance of the crop. In August 
1845, in answer to my inquiries, he farther informed me, “ that the difference 
was very marked in all the stages of growth, and that, in the end, the quan- 
tity •per Scotch acre was eight bushels more on the land sown with the 
steeped than in that sown with the unsteeped grainP 

This fact is a very, curious one, and I publish it now in the hope that, 
during the present season, the experiment may be repeated on other soils, in 
other districts, by different parties, and on different varieties of barley, and 
the results communicated to the public either through the Association or 
otherwise. 

But this experiment of Mr Dalziell, though no doubt original on his part, 
is not the only one which has been made in regard to the effect of acid steeps 
in promoting the growth of com. 



Tn the ac(}ount of the eighth annual meeting of the German agriculturists 
at Munich, in 1844,* I find an account of experiments made in Silesia hy 
Tinzmann, to the following effect : — 

Barley steeped six hours in sulphuric or muriatic acids, diluted with forty 
waters — about 5 lb. of acid per acre — gave one-fourth more grain and straw. 
Steeping in pure water gave more straw, but a very slight increase of grain. 
The same quantity of acid diluted with water, and sprinkled over the ground 
before sowing, gave very little increase. 

When diluted with forty waters, the sulphiiric acid browned the outside of 
the grain, but did not prevent its growing well ; it ought, however, for safety, 
to be diluted with fifty or sixty times its weight of water. 

Tinzmann also tried the sulphuric and muriatic acids upon wheat, oats, 
and vetches, and upon tumipf and gi’ass seeds, and states that, in all cases, 
he found the steeped seeds, especially when sulphuric acid was used, do better 
than the unsteeped, lie adds, however, that the acid must bo used with 
precaution, that wonders are not to be expected from it on poor exhausted 
soils, and that it is on soils which have been long in good cultivation that its 
effects are most observable. 


SUGGESTIONS FOH EXPERIMENTS ON THE STEEPING OF SEED BAHT.EY- 

The experiment suggested by the preceding article may bo made more 
interesting by making along with it a series of other experiments upon steeping, 
which are connected with points of practical and physiological interest. Thus : 

1®. In a previous article, (xiii.,) 1 have stated that when barley is steeped 
for the purpose of malting, the water, which is several times renewed, extracts 
from it a considerable proportion both of organic and of inorganic matter. 
Tho inorganic part of the extract is rich in alkaline matter and in phosphates, 
all of which must bo lost to tho seed, and yet it sprouts well in tho hands of 
tho maltster notwithstanding. Is the saline matter which tho grain thus 
loses necessary to its healthy or perfect condition? Is it necessary to its 
growth in ordinary soils ? Is it a provision of nature by which a store of these 
substances is laid up in the seed above what is required for its own perfect 
development, with the view of meeting the emergency of its being placed in a 
soil in which these substances are unusually deficient ? Or are we to consider 
as only accidentally present the saline and other compounds which are thus 
easily extracted from it by simple steeping in w'ater ? 

These are interesting questions, especially to tho chemical physiologist, and 
it would be very interesting to solve them. If the seeds sprout and the plants 
grow as well, and yield as good a crop on all soils, after these salts are extrac- 
ted by water, as when the unsteeped seed is sown, or seed steeped only in so 

* Bericht iiber die achte Versammlung Teutscher Land und F<5rst wirthe za Munchen von 
30th Sept, bis 7 Oct. 1 844, p. 244. 

\ An anonymous correspondent, who some time ago requested me to turn my attention to 
the steeping of turnip seed, may take a hint from Tiuzmann's experiments. 
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much water as it can absorb, then we may infer that what the water extracts 
is not necessary, and that the seed would perform all its natural functions as 
well without their presence. In that case we should be justified in concluding 
that they formed no part of the necessary and natural constitution of a heal- 
thy seed. 

2**. But if, on the other hand, the seed thus exhausted by water grows less 
vigorously and yields a small retuni, then we should be justified in concluding, 
not only that these saline matters which water extracts are really necessary 
to the perfection of the seed, but of inquiring whether the seed might not 
with advantage be provided with a larger portion — be beneficially steeped, 
that is, in a solution which would still further charge it with these saline 
substances, before it was committed to the soil. 

The answer to this inquiry would be obtained by steeping the grain in a 
solution containing the same or similar substances to those naturally present 
in the perfect seed. Such a steep would be obtained by the use of a mixture 
consisting of phosphate of soda, sulphate of magnesia, nitrate of potash, common 
salt, and sulphate of ammonia. One pound of each of these substances 
dissolved in 10 gallons of water, will be sufficient to steep JlOO lbs. of seed, 
which may remain in the solution from 30 to 50 hours, and should be after- 
wards dried with gypsum or quick lime. 

The quantity of saline matter above prescribed is sufficient to impregnate 
the grain with an additional portion equal to that which it naturally contains. 

3°. It is possible that after the grain has been extracted by water, it may 
again be impregnated beneficially with an artificial saline solution, such as 
that above described, or by a solution of one of the substances only of which 
the mixture is composed — of nitrate or phosphate of soda, for example, or of 
sulphate of soda. 

Most of these experiments bear more or less directly upon practical opera- 
tions, but they are especially interesting to the physiologist. I would, therefore, 
venture to suggest to such of the members of the Association as can appreciate 
the beauty and importance of such inquiries, that advantage might be derived, 
and considerable knowledge obtained, by the careful performance of such a 
series of experiments as the following upon the steeping of barley : — 

Seed steeped and washed in Steeped in as much water only | Steeped in diluted sulphuric 

repeated waters. as it can absorb. { acid. ( Art. xxv. ) 


Steeped in diluted muriaUc 
acid. (Art. xxv.) 


Steeped in mixed saline so- 
lutions as above. 


Steeped first in water and then 
again in the mixed saline 
solution. 


Seed steeped in nitrate or 
phosphate of soda. 


Steeped first in water, and 
then in nitrate or phosphate 
of soda 


Dry unsteeped grain. 


I am certain that some of these experiments, at least, will be attended to by 
the cultivators of scientific agriculture during the ensuing season. — (Transac- 
tions of the Highland Society of Scotland, Marchy 184fi.^ 
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ANALYSES OF THE ASHES OF SUGAR-CANES FROM THE WEST INDIES. 

BY JOHN STENHOUSE, PH.D. 

Within the last few years, it has been satisfactorily ascertained, through the 
labors of the ablest experimenters in agriculture, that the fertility of a soil 
is dependent on its containing certain mineral substances which are indis- 
pensable to the nourishment and full development of the plants which grow 
upon its surface. It is evident therefore that a knowledge of the constituents 
of the ashes of plants, as furnishing us with a view of all the inorganic sub- 
stances which they derive from the soil, and which they remove from it in har- 
vest, must always be of the utmost imporiance for the guidance of the scien- 
tific agriculturist. During the last three or four years, the ashes of the larger 
number of our cultivated plants have been subjected to very careful analysis, 
chiefly through the exertions of Professor Liebig and his scholars. 

As hitherto, however, the sugar-cane has been almost entirely overlooked, 
I was induced, some six months ago, to apply to some of the leading colonial 
proprietors to furnish me with specimens of canes from difterent localities. 
I need scarcely say that my request was most courteously and promptly com- 
plied with. The following are the results of twelve analyses of the ashes of 
sugar-canes from various localities in the West Indies, 

The first table (A) contains the results of these analyses, in which, after the 
insoluble matter consisting of coal and sand, and the loss (iron), have been 
abstracted, the constituents are calculated in the relative proportions per cent 
which they bear to each other. In the table A. an error has been committed, 
by calculating that portion of the sodium and potassium which undoubtedly 
existed in the canes in the state of chlorides, as potassa and soda, thus intro- 
ducing an excess of oxygen, amounting in Nos. 3, 9 and 10 to 2 per cent, 
and in No. 8, to almost 4 per cent. To remedy this error, a second table 
(B) has been constructed, in which that portion of the potassium and sodium, 
which in the canes are united to chlorine, are calculated as chlorides. 


A. Per-centic results after abstracting the charcoal and sand. 


Silica 

Phosphoric acid 
Sulphuric acid ... 
Chlorine .. 

Lime 

Magnesia 

Potash 

Soda 


I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 


45-78 

42-81 

45-50 

40-85 

46-24 

49*74 

44-68 

17*04 

25-78 

51*93 

47-79 

54*22 

3-75 

7*97 

8-16 

4-53 

8*12 

6-53 

4-84 

7-12 

6*06 

13-28 

2*85 

7*96 

6-64 

10-92 

4-56 

10-80 

7*48 

6*37 

7-67 

7*70 

5-94 

3*30 

5-25 

1 91 

' 2 70 

102 

8-85 

5-47 

2-39 

2-36 

4-34 

’14*33 

9*70 

2-40 

8*75 

2*70 

9*13 

13*17 

8-73 

8-96 

5*75 

5-07 

4*45 

2-26 

5*74 

10-59 

11*40 

14*27 

3*65 

9*86 

4-41 

6*84 

15-53 

12-94 

n -78 

3*80 

5 36 

5-6( 

6*51 

5*27 

27-32 

11*99 

15-00 

21*39 

11-87 

13-62 

16-81 

:39*51 

37-40 

10*04 

17-29 

11-59 

103 

2*26 

1 

4-79 

1*16 

2-62 

3 37 

5-43 

8*24 

4 02 

2*85 

1*16 

2*08 


B. Contains the results of the same analyses as Table A., but the chlorine is 
represented as united to sodium and potassium. 
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1. 

2. 

3. 

4. 

Silica 

45*97 

42*90 

46-16 

41*37 

Phosphoric acid 

3-76 

7*99 

8 23 

4-59 

Sulphuric acid ... 

6*66 

10-94' 

4-65 

10-93 

Lime 

9*16 

13-20 

8-91 

9-11 

Magnesia 

3-66 

9 88 

4-50 

6-92 

Potash 

25*50 

1201 

10*63 

15-99 

Soda 

... 

1*39 

... 

... 

Chlor. of potass 

3-271 ... 

7-41 

8-9 

Chlor. of sodium 

2*02 1 1-69 

9-21 

2-11 


5. 

6. 





10. 

11. 


46-48 

50*00 

45*13 

17-64 

26 

’38 


48-73 


8-16 

6-56 

4-88 

7-37 

6 

■20 

13-04 

2-90 

8-01 

7 52 

6-40 

7*74 

7-97 

6 

08 

3.31 

5-35 

1 93 

5-78 

5*09 

4-49 

2-.34 

5 

’87 

10-64 

11*62| 

14*36 

15*61 

13*01 

11*90 

3-93 

5 

’48 

5-63 

5-6 


11-93 

13 69 

16-97 

32-93 

31 

-21 

10-09 

7-46| 


0-57 

1*33 

164 

... 



0-80 


... 

1 


10-70 

11 

■14 

... 

16-06| 

0-84 

3-95 

3-92 


17-12 

7 

•64 

4 29 

3-83 


Nos. 1, 2, 3 and 4 were very fine full-grown canes from Trinidad, consisting 
of stalks and leaves, but without the roots. I am indebted for them to the 
kindness of Messrs. Eccles and Co. of Glasgow. Nos. 5, 6 and 7 were very si- 
milar canes from Berbice, furnished me by James Ijaing, Esq., from his estates 
in that colony. No. 8, consisting of the stalks without leaves from Montrose 
estate, Demcrara, was kindly given me by Willian Gourlic, Esq. Jun., No. 9, 
consisting of full-grown canes with but few leaves, from the island of Grenada, 
was given me by Mungo Campbell, Esq. Jun., No. 10, from Hampden estate, 
Trelawny, Jamaica, consisted of transparent canes in full blossom, grown 
about six miles from the sea, and manured with cattle-dung. No 11, consisted 
also of transparent canes from Ironshorc estate, St, James’, Jamaica ; they 
grew about 200 yards from the sea, and were old rattoons, also manured with 
cattle-dung. No. 12, from Content estate, St. James’, Jamaica, were young 
transparent* canes, grown about three and a half miles from the sea, and 
manured with cattle-dung, guano and marl. For these last three parcels I 
am indebted to the kindness of William Stirling, Esq. of Kenmure. 

The canes after being carefully cleaned were dried in a stove, then charred 
on a plate of cast iron, and finally incinerated in a Hessian crucible at a very 
moderate heat, so as to prevent the ashes from melting. The method adopt- 
ed in these analyses was chiefly that of Messrs, Fresenius and Will, except 
in regard to the phosphoric acid. 

The method of proceeding was as follows - 

I. A quantity of the ash (1 gramme) was boiled with nitric acid, and the 
filtered liquor was employed to determine the chlorine Avith nitrate of silver 

in the usual way. 

II. Another quantity (about 1*5 gramme), dissolved in muriatic acid, was 
employed for the determination of the sulphuric acid. 

III. A third quantity (about 5*0 grammes) was boiled in a silver basin for 
abo^ut an hour with a very concentrated lye of caustic soda, to bring the silica 
into a soluble state, as the ashes were not completely decomposed by boiling 
with acids. The alkaline mass was then digested with nitric acid, evaporated 
to dryness, again digested with dilute nitric acid, and filtered. The silica, 
coal and sand in the insoluble residue were determined in the usual way. The 
liquor which passed through the filter was employed for the determination of 
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the phosphoric acid, lime and magnesia. The whole of 'the liquor was measured 
in a graduated cylinder. 

a. The sulphuric acid was determined in a portion of the liK^or by chloride 
of barium. 

h. Another measured quantity of the liquor, after being neutralized by 
ammonia, was precipitated by acetate of lead, and the phosphoric acid it con- 
tained determined according to the method given by Berzclitfs. The preci- 
pitate was well washed with boiling water to free it entirely from chloride of 
lead, and the sulphate of lead precipitated aldiig with the phosphoric acid was 
calculated from the quantity of sulphuric acid already found (in III. and 
was of course subtracted. 

c. The liquor from which the phosphate of lead had been separated (6), 
when freed from lead by sulphuretted hydrogen, and rendered alkaline by 
ammonia, was employed for the determination of the lime and magnesia, by 
means of oxalate of ammonia and phosphate of soda in the usual way. In 
the last live cases the determination of the phosphoric acid was controlled by 
the process lately recommended by Fresenius with sulphate of magnesia. 
(See Liebig’s Annalen, July 1845, and Chemical Gazette for October 15.) 

IV. A fourth quantity of ashes (about 2.3 grammes) was employed to 
determine the alkalies. It was digested wdth an excess of barytes and a little 
water in a silver basin for about tw'o hoars. 'I'he alkaline mass w'as acidified 
with muriatic acid, and evaporated to dryness. It was then re-dissolved in 
distilled water, and caustic barytes added to the solution, to precipitate all the 
phosphoric acid, sulphuric acid, lime and magnesia it contained. The filtered 
liquor was then freed from barytes by means of carbonate of ammonia, 
and the clear solution was evaporated to dryness and heated to redness till 
notliing remained but the chlorides of the fixed alkalies. The potash was 
separated from the soda by means of chloride of platium in the usual way. 

It is evident, from the results of the analyses contained in the preceding 
tables, that the sugar-cane, to ensure its successful cultivation, requires to be 
furnished with a very large quantity of silicate of potash, and also with a 
considerable amount of the phosphates. In fact, there are few of our cultivated 
plants, except perhaps wheat, barley and the other Cerealia, which require so 
large an amount of these substances, it is not wonderful therefore that the 
cultivation of the sugar-cane, from the inconsiderate way in which it has 
hitherto been too often conducted, should have been found rapidly to dete- 
riorate, and in the course of time to exhaust most ordinary soils. 1 appre- 
hend, however, that this exhaustion of the soil by the cultivation of the 
sugar-cane is by no means an unavoidable result, and that by means of 
suitable arrangements successive crops of sugar might be raised without the 
soils being materially injured. Wheat, or any other kind of grain, necessa- 
rily causes the removal of a portion of the valuable inorganic constituents of 
the soil, such as the alkalies, phosphates, &c., which can only be returned to 
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it indirectly ; but with sugar the case is quite otherwise. Sugar is a purely 
organic substa^e, consisting of carbon and the elements of water, all of which 
can be derivea from the atmosphere, and contains neither alkalies nor 
phosphates ; so that if the ashes of the canes were carefully collected and 
returned to the soil in an available state, I do not see why cane crops might 
not be grown upon the same land almost indefinitely. 

Under the present system, however, the crushed canes which have been 
passed through the sugar-mill to squeeze out the juice they contain, are 
burned under the coppers of the boiling-house to concentrate the syrup. As 
this operation requires a strong, brisk fire, the furnace in which they are 
burned has usually a considerable draught, and therefore so high a heat, that 
the ashes, from the large amount of alkalies and silica they contain, are inva- 
riably fused into a hard, insoluble glass or slag. This slag or glass is usually 
thrown away, but even if it were pulverized and spread upon the fields, from 
its almost total insolubility, I apprehend it would be found nearly useless as 
a manure. The only way to render the cane-ashes available for this purpose, 
is either to bum the canes in an open fire, at a much lower heat, so as not to 
fuse them, or, what will probably be found much more advisable in practice, 
to reduce the slags to a fine powder, and then to fuse them for an hour or so, 
either in a large iron crucible, or in a reverberatory furnace, with an intimate 
mixture of one and a half part American black ashes and one of carbonate of 
soda. This operation, which is by no means either difficult or expensive, has 
the effect of reconverting the slags into soluble alkaline silicates, and thus 
rendering them quite available for the nourishment of the cancs. After 
fusion with excess of alkalies, the slags may be readily reduced to powder, 
and with a small quantity of either bone-dust or guano they will form an 
excellent manure for either canes or wlicat. It is advisable to apply the 
guano and the fused ashes separately, as the excess of alkali present in the 
ashes would have the effect of dissipating part of the ammonia of the guano. 
The ashes of almost any kind of wood, if burned in an open fire, so as not to 
\be melted, would, I believe, be found very beneficial to the sugar-cane, and of 
course the more potash the ashes contained so much the better. 

The fluxing of the cane-ashes with alkalies, just recommended might, I 
think, be readily effected in most of the colonies themselves, as a great deil of 
fuel is by no means necessary, and a bright red heat kept up for an hour or so 
is amply sufficient ; hut as the quantity of cane-ashes produced on an estate 
mil not exceed a veiy few tons in a year, probably not more than four or five, 

if so much, they might perhaps be advantage ously sent to Great Britain, 
where fuel is much cheaper, and then returned to the colonies in a manufac- 
tured state. 
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NOTICES REGARDING EAST INDIAN KINO AND^ AFRICAN 
OLIBANUM. 

Extract of a Letter from J. Forbes Royle, M. D., dated India 
House, \^th June, 1846, to the Secretary of the Agricultural 
Society of India, 

“ I have the pleasure to scud you two little papers, with the Jour- 
nal in which they are published, respecting two articles of Indian 
commerce. The Fterocarpus marsupium, being diffused over a great 
extent of Indian territory, others may find it worth while to collect its 
Kino, for which there would be considerable demand here, as it is of 
excellent qualit3\” 


ON EAST INDIAN KINO. 

BY J. FORBES HOYLE, M. I)., F. R. S., 

Professor of Materia Medica and Therapeutics in Kind's College, London. 

[From the Pharmaceutical ^urnal /or May 1846, Voi, V,,No, A'y.] 
Kino is well known as an astringent substance in small and shining, brittle, 
angulated fragments of a deep brown color. It appears to bo a natural 
exudation of some one plant, from the uniformity of its appearance. Several 
kinds of Kino arc however met with in commerce, as well as described in 
books, as that of Butea frondosa from India, at one time acknowledged by 
the D. C., and which has no doubt been sometimes imported as Kino ; Bo- 
tany Bay Kino produced by Eucalyptus resinifera, or Brown Gum tree, at 
one time acknowledged by the E. C. ; a Jamaica and a Columbian Kino are 
mentioned, and an extract of Rhatany is sometimes enumerated with them : 
but genuine Kino has been supposed to come from the west coast of Africa, 
while there is no doubt — and the fact may be easily ascertained by any one 
making enquiries in the proper channels— -that the best is now imported into 
thiiyjountry from Bombay. 

Kino seems to have been first introduced into European practice by Dr. 
Fothergill in 1757, in a paper in Med, Ohs, and Enq, 1, 358, where he states 
that he was indebted for information respecting it to Dr. Oldfield, and that 
the substance was obtained from the river Gambia, whence he called it 
Gummi ruhrum astringens Gamhiense, Previous to this. Moon, in his 
travels into Africa, mentions a red-gum as issuing from incisions in trees, 
and which he mistook for Dragon’s-blood. Mungo Park discovered that the 
tree which yielded this substance was call Pao de Sangue (blood-tree) by the 
Portuguese. His specimens were determined by Mr. R. Brown to belong to 
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Pterocarpns erinaceus, a tree which has since been well figured and fuUv 
described in the Flore de Senegambie, 

P. erinaceus (Poiret lllust, t, 602, f, 4.,) L. E. A tree 40 or 50 feet in 
height, with the bark exuding a peculiar blackish-colored juice ; leaflets 11- 
15, alternate, ovate, oblong, obtuse or sub-marginate, above smooth, on the 
under surface covered with dense short tomontuin. Flowers yellow ; stamen 
8-10 monadelphous, or irregularly diadelphous. Legumen orbicular, mem- 
braneous, undulate at the margin, and terminated on one side by a sharp 
point (the base of the style), in the centre covered with stiff bristles ; 2-celled 
or 1-celled, and cell 1-seeded. A native of Senegambia. 

The wood of this tree is reddish-colored ; when the bark of its trunk or 
branches is injured, a reddish-colored juice issues, which quickly harden^ in 
the air, becoming of a blackish color. This brilliant, friable, and astrin- 
gent substance, though like Kino, does not seem to be collected. “ No$ls ne 
Tavons pas vu extraire pour Ics usages pharmaccutiques sur Ics bords de la 
Gamble .” — FL de Senegambie, 1 . p. 230, t. 54. And no Kino is known to 
be imported here from the coast of Africa. 

The origin of the name Kino has not yet been satisfactorily ascertained. 
As stated by Dr. Pereira, it was introduced into the Edinghurgh Pharma- 
copoeia, 1774, as Gummi kino, and into the London Pharmacopoeia, in 
1787, as Ressina kino. It was described Ader this designation in the third 
edition of Lewis’s Materia Medica, 1784 ; but in the second edition, 1768, it 
is described, as Gummi rubrum astringens, from Gambia. I have long been 
of opinion that the name was derived from the Indian kuenee, or kini, ap- 
plied to a similar exudation from the bark of Butea frondosa, of wliich the 
Sanscrit name is Kin-suka, (Ilimal, Bot. p. 1.95, and Proceedings of the 
Royal Asiatic Society, p. 50, 24th May, 1838.) The last is the abstract of a 
paper 'W'ritten on the occasion of some of the gum of the Butea frondosa hav- 
ing been sent as Kino to the above society from Bombay. That it had also 
been imported formerly is evident from Dr. Pereira having, several years 
previous to 1840, found "in the warehouse of an old drug-firm in London, a 
substance marked ^ gummi rubrum astringens,’ ” which he has told had for- 
merly fetched a very high price. It proved, on comparison with the above 
specimens, to be Butea gum, Tliis, however, is very distinct from the ||ino 
of commerce, which, for many reasons, I was inclined to think, even when 
this paper was read, was the produce of Pterocarpus Marsupium ; but so 
many substances having been called Kino, it was impossible to prove the fact 
without authentic specimens, though sufficient jiroof has since been obtained 
by two independent courses of investigation. 

Dr. Pereira states in the first edition of his Materia Medica, that what he 
calls East Indian Kino is always regarded in commerce as genuine gum 
kino, and that an experienced East India broker assured him it was the pro- 
duce of the Malabar coast. Dr. Pereira also traced it to Bombay and to Tel- 
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liolierry, wliicli is on that coast. It may be added in confirmation, from 
inspecting the official reports of the commerce of Bombay that Kino exported 
to this country from Bombay had been previously imported from the Malabar 
coast to the extent, in 1835-6, of thirty-six hundred-weight. My attention 
was again especially turned to this subject on finding in the India House 
specimens of Kino marked from Anjarakandy, which I recognised as being 
identical with the present Kino of commerce. I was unable for some time to 
ascertain the locality of Anjarakandy, until informed by Mr. Dyer, the same 
who had sent specimens of the Wynaad Gamboge tree to Dr. Roxburgh, that 
it was the name of a farm within a few miles of Tellicherry — that is, near the 
very place to which Dr. Pereira had traced the East Indian Kino. 

Having thus determined the place, the next point was to ascertain the 
plant which yielded this kind of Kino, as well as its mode of preparation, 
'riiis was affected by writing to Dr. Wight, the distinguished Indian botanist, 
who was tlicn, as now, stationed at Coimbatore in cliargo' of the Government 
Cotton farm. Though he did not at first succeed, Dr. Kennedy afterwards 
sent him specimens of the flower, leaves, and fruit, also a small portion of the 
wood and of tlio gum, on inspecting which Dr. Wight states, ‘Hho specimens 
received along with the letter, leave no doubt that the Malabar Kino is the 
prodiK^tion of Pterocarpus Marsupium.” Dr. Kennedy writes that he is in- 
formed by his friend, Mr. Brown, of Anjarakandy,* that — 

‘‘ The juice is extracted when the tree is in blossom, by making longi- 
tudinal incisions in the bark round the trunk of the tree, so as to let the gum 
ooze down into a receiver formed of a broad leaf so plained and fixed in the 
bark as to prevent the gum from falling on the ground. IVom the loaf 
it is made to run into a receptacle placed under the leaf to receive the gum. 
When this receptacle is filled, it is removed, the gum is dried in the sun 
until it crumbles, and then filled into wooden boxes for exportation.” 

For this result I was prepared, because Dr. Gil)son had already stated, as 
printed in the above proceedings, p. 59, that " Kino was the produce of Pte- 
rocarpus Marsupiuni (heula or bia a tree very common below the Ghats.” 
'^rhe same fact is mentioned on his authority in the Catalogue of Bombay 
Plants, p. 56, 1839, and also that the Kino is exported in considerable quan- 
tities 'from the Malabar coast. Dr. Roxburgh, however, was no doubt the 
first to direct attention to this tree, which, he states, exudes a red juice, 
which hardens into a strong, simply astringent brittle gum resin of a dark 
red color, and strongly resembling that of the Butea frondosa ; so that the 
same analysis might serve for both. He further observes, that the specimen 
of th^ gum Kino tree in the Banksiaii Herbarium is exceedingly like this 

Since then I have discovered that this was formerly one of the East India Company’s plan- 
tationsiundcr the superintendence of Brown. It was visited by Dr, Buchanan in January. 
1801 (Journ. in Mysore, II. p. 544), at a time when, he states, numerous valuable experiments 
were carrying on in the plantation. 


V 
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plant. TliiiJ hardening of the red juice into a brittle dark-colored substance 
is characteristic of several of the species : as of P, erinaceus on the coast of 
Africa, and of P, santalinus, or red sandal-wood, as also in the P. Draco of 
the West India islands, of which the red juice which flows from wounds har- 
dens in a short time. 

DESCBIPTION OF THE TREE YIELDING MALABAR KINO. 

P, Marsupium^ Roxh.y is a lofty tree, with the outer coat of the bark 
brown, the inner rod, fibrous and astringent ; leaves sub>bifarious, alternate ; 
leaflets 5-7 alternate, elliptic, emarginate, above shining, and of a deep green 
color, from 3 to 5 inches long. Panicles terminal ; petals white with a 
tinge of yellow, long clawed, all waved or crested on the margins ; stamens 
ten, united into one body near the base, but soon splitting into two bodies of 
five each. Ovary generally two-celled, legume long-stalked, the under three- 
fourths orbicular, the upper side straight ; the whole surrounded with a 
waved veined membraneous wing, rugose and woody in the centre, generally 
one, sometimes two-celled ; seed solitary, kidney-shaped. Roxb. Corm. PI. 
ii., t. 116, published in 1798. PL Ind. iii., p. 234. A native of the Circar 
mountains and forests of the Malabar coast ; also in the Ghats, between 
Vellore and Bangalore, and again in those near Coimbatore ; apparently also 
in the forests at the foot of the Himalayas, according to Hamilton, as he 
mentions it under the name of Vijaya, as occurring in the lower woods of 
Nepal, and also at Kodoya and Gunjuriya, to the eastward of Bengal.* 

Dr. A. T. Thomson, many years since, made a series of comparative 
experiments with different reagents on African, Botany Bay, Jamaica, and 
East Indian Kino. It is interesting to observe in how many instances 
the effects on the first and last correspond with the same reagents. This 
might be expected, supposing the specimens to have been genuine, and the 
effects of the reagents prove that they were so, because they are proved 
to be the produce of two species of Pterocarpus. 

Dr. Thomson states that East Indian Kino, which he also calls Amboy na 
Kino, and which he supposes is produced by Nauclea Gambir, is imported 
in chests, containing from one to two hundred-weight, and that on the inside 
of the lid of each chest is a paper, inscribed with the name of John Brown, 
the month and year of its exportation, arid stating that it is the produce of 
Amboyna. This statement made me, when in India, look to the eastward 
for the Kino of conimerce, especially as I knew that there was a Mr. Brown 
who had the most extensive plantations in the island of Penang. 

* Pterocarpus marsupium abounds also in the forests of the Falamow district. A fine 
specimen of its Kino has been lately sent to the Agri-Horticuitural Society of India, by a very 
zealous member and correspondent, Mr. C. B. Taylor, Si^pt. of the Rajharra Collieries, in that 
district. Mr, Taylor has likewise sent various specimens of gum, resins and oils, all the pro- 
duce of the Palamow jungles. (See proceedings of the Society for April and November 1845.) 
These specimens arc deposited in the Society’s Museum.— Ens. Journal A. and H. Society, 
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In conclusion, I would suggest, as the name Kind has been applied to so 
many different substances, that if continued to be used generically it should 
be restricted to astringent natural exudations, while the astringent extracts 
might all be arranged, as most of them now are, under the head of Catechu. 
In recapitulation we may observe, that though the original Gummi rubrum 
astringens may have come from the Gambia, it has long ceased to do so. If 
wo admit that the name Kino is derived from the Indian Kmnee or Kini, 
its place must have been first supplied by the astringent exudation of JButea 
frondosa, which is well calculated to answer all the same purposes, but is not 
so clean looking ; though a very elegant extract in appearance resembling 
citrate of iron may be prepared from it, as detailed in the accompanying 
notice by Mr. E. Solly. For many years, however, this Butea Kino has been 
itself displaced by Kino imported from Bombay, which has been proved to 
be the produce of Pterocarpus Marswpium^ as will be further evident from 
a perusal of the accompanying documents. 

FROM DR. WIGHT TO DR. ROYLE. 

Coimbatore, l^th Nov., 1844. 

" I did not intend to have troubled you this month, but the arrival this 
morning of the enclosed note from my friend Dr. Kennedy, on the matter 
of Malabar Kino, has made me change my mind, so far as to inform you, that 
the specimens received along with the letter leave no doubt that the Malabar 
Kino is the production of Pterocarpm Marsupium. Brown^<5 name being 
mentioned as the informant of the mode of extracting it adds vastly to 
its value.” 


FROM DR. KENNEDY TO DR. WIGHT. 

“ Cannanore, Nov, 15th, 1844. 

“ It is a long time since you spoke to me on the Neelgherries about the 
tree that yields the gum Kino on this coast. I had not, however, forgot 
your i^equest to me to make inquiries about the tree, and to send you speci- 
mens for inspection, but until now I have never fallen in with the tree in 
blossom. I have much pleasure in acquainting you, that I have this day 
dispatched per bangy, to your address, a small box containing specimens 
of the flowers, leaves, and fruit, also a small portion of the wood and of 
the gum. I trust they may arrive safe, and in such a state as to enable you 
to make a satisfactory examination ; lest the specimens should spoil before 
they reach you, I have ventured to send you a short description of the tree, 
but for the accuracy of which I will not vouch, as it is many a day ago since 
I have relinquished my botanical studies. I shall be glad to know that the 
box arrives safe, and in the efent of your requiring more specimens, I will 
be happy to send them.” 
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DKSCRirriON OF THE KINO TREE OF MALAKAR. 

Diade! phia Decandria . — Linn . 

“ A lofty broad-spreading forest tree ; leaflets generally five, sometimes 
six, alternately pinnated, ovate or oval, a small notch at the top, glabrous, 
upper surface concave and shining ; spikes branched ; petals four in num- 
ber, forming a papilionaceous corolla (viz. the vexillum alie and carina) ; calyx 
greenish and slightly tubular, five-toothed ; stamens ten, forming a sheath 
at the base, but divided at the upper part ; legume on a stalk varying from 
one and a half to three inches in length ; one-seeded, and surrounded by 
an irregular roundish membranous wing, having a small pointed delicate 
spur on the margin ; flowers yellow with reddish veins. The tree blossoms 
in October and November ; the bark of the tree is of a greyisli color, 
and is upwards of half an inch in thickness on the trunk. When cut a 
blood-red juice speedily exudes and trickles down, it soon thickens and 
becomes hard in the course of fifteen or sixteen hours. The wood of the 
tree is white, and except at the pith is free from any color. The trunk of 
the tree from which I took the specimen sent, measured ten and a half feet 
in circumference — another tree of the kind in the same locality (the canton- 
ment of Oannanore) measured nine feet. I am inclined to believe it is one 
of the Fterocarpse. The following account of the mode in which the gum is 
extracted was given me by my friend Mr. J. Brown, of Anjarakandy ; — 
' The gum is extracted in the season when the tree is in blossom, by making 
longitudinal incisions in the bark round the trunk of the tree, so as to let 
the gum ooze down into a receiver formed of a broad leaf so placed and fixed 
in the bark as to prevent the gum from falling on the ground ; from the leaf 
it is made to run into a receptacle placed under the leaf to receive the gum. 
When the receptacle is filled, it is removed ; the gum is dried in the sun 
until it crumbles, and then filled in wooden boxes for exportation.' ” 

Cannunore, November “J. Kennedy.’^ 

ABSTRACT OF A PAPER ON THE KENO OF BUTEA FRONDOSA. 

«Y J. F. ROY'LE, M.l)., V. P. R. S. 

[Read before the Committee of Commerce and Agriculture of the Royal Asiatic Society, 
2‘lth May, 1838, Proc. p. 50.J 

Or. Royle then read a paper on the astringent exudation of the Butea 
frondostty premising that any substance of this nature likely to be valuable 
as an article of commerce, should not only possess valuable properties, but 
be abundant in nature, therefore cheap, and at the same time not very bulky. 
The Dhak or Pulas ( Butea frondosa ) was one of the most common plants, 
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fiither as a tree or shrub, tlirougliout almost evejry part of India. Its 
timber was good, but being usually small, only used for fuel ; the ligneous 
fibres of its roots were employed for rope-making ; its flowers yielded a dye ; 
and from its bark exuded a powerfully astringent gum, while the lac insect 
frequently settled upon its branches ; so that the same laborers might be 
employed in collecting these various products. Dr. Roxburgh has fully 
described the red juice which exudes from fissures and incisions in both 
Butea ftondosa and B. superha, which afterwards hardens into a ruby- 
colored, brittle, and very astringent gum; but adds, that he was unable 
to find that the natives made any use of the gum or flowers. Dr. Hoyle, 
however, stated that it was well known to, and employed by the Indians 
in NW. India as a medicine, and was there called Kumr-kus, Dhak-ka-gond, 
and also Kmni-ka-gond : and he added, that from the coipbination of the 
astringent with the gummy principle, it was particularly eligible in many 
cases for which astringent medicines were prescribed. It thus probably came 
to be called emphatically Kumr-kus, or binder of the loins. It had been 
brought to England, and submitted to him for examination, by Mr. Beckett, 
who had long resided at Allygurh, in the Northern Doab. Mr. B. hoped that 
it might prove of sufficient vahie to become an article of cotmncrco, as it was 
employed by the natives of N. Western India, for precipitating their indigo. 
By Col. Galloway it was fuiiihor stated, that it was likewise employed 
by them in tanning. The author then proceeded to adduce proofs of this 
not being a substance which was entirely unknown in Europe ; as on com- 
paring it with a reddish-colored astringent gum which he had obtained 
from his friend Mr. Pereira, it appeared to be identical with it in appear- 
ance and properties. This Mr. P. had found in one of the old druggist^s 
warehouses of this city, labelled as Gmnmi ruhrum astringens, which it is 
nuiiarkablo was one of the names by which kino was originally known. 
Some of this having been .sent to M. Guibourt, it was described by him as 
one of the kinds of Kino, by the name Gumme aslringmte de Garnhie, and 
which he states as having entirely disappeared from commerce, when it 
was re-discovered by Mr. Pereira, as above mentioned. It is curious, that 
among the specimens from Bombay, there is some of this same astringent 
gum of the Butea frondosa which is .sent as Kino. This is more filled with 
impurities, is in smaller pieces and of darker color than that brought by 
Mr. Beckett ; but it is still more closely like the specimen found labelled 
as Gummi ruhrum astringens. The original Kino having been introduced 
into pratice by Dr. Eothergill, and called ‘ Gummi astringens Gambiense,’ 
was ascertained by Park to be the produce of a IHeroearpus, wliich was 
named by Mr. Brown, P. erinaceus. But as no specimens are to be found 
of Dr. F.’s original Kino, we are unable to ascertain how much it resembled 
that of the Butea frondosa. It is curious that Dr. Roxburgh describes an 
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exudation from Pterocarpus Marsupium, in the peninsula of India, as so 
closely resembling that from the Butea^ that one description and one analysis, 
lie says, may answer for both. It is very probable, therefore, that the Butea- 
Kino very closely resembled the original KmOf the origin of which name M. 
Guibourt states he has found it impossible to traco ; but it is probably not 
accidental that the name of the Butea-Kino is Kuenee in N. India, and that 
its Sanscrit is Kin-suka, There can be no doubt, however, that the Butm- 
Kino was one of the original substitutes for the African Kino, and was sold 
at a high price. Had there been a museum of useful Indian products, it 
probably M^ould never have disappeared from commerce, but would at this 
day have been extensively imported, instead of being itself supplanted by 
substitutes from the Eastern Islands, New Holland, South America, and 
Jamaica. Mr. E. Solly’s analysis will probably have the effect of again restor- 
ing it to commerce. 

Mr. E. Solly described the above exudation of the Butea frondosa, as 
being a transparent brittle substance, of a brilliant ruby-red color, having 
a very strong astringent taste, and agreeing with the Kino of the shops 
in most particulars, but differing sufficiently to be easily distinguished from 
it. He detailed a series of experiments undertaken with a view to the 
separation of its beautiful red-coloring matter, and its application in dyeing. 
The result of these showed that the color was increased and darkened by 
exposure to the air ; but that whether it was precipitated when in its freshest 
state, or when the Kino had been exposed to the air for some time, the 
colors obtained were dingy and undecided, being mostly of a pinkisli-grcy 
color. From the careless mode in which the Kino had been collected, 
it contained from 15 to 25 per cent, of impurities, consisting of wood, bark, 
small pebbles, and sand. A portion in the cnide state, as received from 
Mr. Beckett, contained about 50 per cent, of tannin, but when purified by 
simple solution in water, so as to separate the impurities, one hundred parts 
contained 73.26 parts of tannin, 5.05 of difficultly-solublc extractive, and 
21.67 of gum, with gallic acid and other soluble substances. The author 
stated, that the exact proportion of tannin contained in any specimen of 
this substance would vary much, according to the mode of collection and 
time of year at which it was obtained ; and recommended its being collected 
from the trees as soon as it had become hard, and not after it had been 
exposed to the air, light, and moisture, for some time. Under the latter 
circumstances, the properties, as was long ago ascertained by Dr. Itoxburgh, 
become somewhat altered, and its value considerably diminished. The pro- 
bable importance of this substance in tanning leather, was adverted to ; 
and the author concluded by stating, that experiments on its applicability 
to that art were in progress, and would be detailed on a future occasion. 
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ON THE TREE YIELDING AFRICAN OLIBANUM. 

[From the Phahmaceuticai. Jouhnai. for June, 1846, Vol. V., No. A'//.] 
{Read at VI ^ Bloomsbury Square ^ the 8th of April, 1846.) 

The name Olihanum is probably derived from the Greek \ifiavofj, and 
this probably from the Hebrew lehona, which is very similar to the Arabic 
luban, I’his word signifies milk, and also the juice exuding from a ti^e, 
and is applied especially to what used in early times to be called Thus, or 
Frankincense, and more recently Olihanum. 

The ancients were acquainted with two kinds of Olibanum, one Indian, 
the other Arabian.. The latter was said to be produced in the country they 
called Thurifera, Arrian, in the Periplus of the Erythraean, or lied Sea, 
mentions Olibanum as exported as well as Myrrh from the coast of Barbaria, 
which is thought to be the modem Barbera. Avicenna states that it is 
brought to a town called Merbat, on the sea-coast. Hfic ex loco multa 
thuris confecti copia cvehitur, qud mercatores negotiantur.*^* Garcias, 
writing at Goa, says that no Thus is produced in India, and that the whole 
of what is exported to Portugal is first imported from Arabia. Conflucre 
eo negotiatoros ex Adera (Aden), Xadl [Zeyla of the coast of Africa?] et 
aliis Arabiae locis et cum liego de Thuris quantitate quam avccturi sint, et 
dc pretio conveniro solerc, etc. By Pomet, Lemery, and others it is describ- 
ed as of two kinds, male and female. Most authors say that one kind is 
produced in India, the other in Arabia. 

In the Bible we have frequent notices of lehona (translated Inoense and 
Frankincense), which was probably Olibanum, as, like it, it was employed 
as incense. In a few passages we learn that it was brought from a far 
country, as in Isaiah lx. 6, “ The multitude of camels shall cover thee, the 
dromedaries of Median and Ephah ; all they from Sheba shall come ; they 
shall bring gold and incensed So Jerem, vi. 20 : “ To what purpose cometh 
there to me, incense from Sheba and the sweet cane from a far country V' 
In the New Testament we have the terra Xtfiavog used. Matthew ii. 11 : 

And when they were come unto the house, and when they had opened 
their treasures, they presented unto them gifts ; gold, and frankincense, 
and myrrh.” 

Two kinds of Olibanum are known in commerce, one Indian, the other 
African. 

The Indian is imported in chests, chiefly from Bombay, but also from 
Calcutta. The place of produce, however, is not well ascertained. Mr. 
Turnbull, of the Medical Service, many years since sent some resin of the 
salai tree, collected in the hills near Mirzapore, which in the London market 


* See the Article Kondor, or Tkut. Avicenna ed. of Pemplius, p. 160. 
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was recognised as Olibanum. Mr. Colebrokc determined that Inhaw oi’ 
Olibanum is produced by a tree called mlal, I have also collected from the 
saleh tree of the north-west of India, a very fragrant resin which bears a 
very close resemblance to common Olibanum. This tree is BosweUia ylahrn, 
Roxb.y the former is B. thurlfera of Colcbrooke, called B. serrala in main 
works ; but, as Messrs. Wight and Arnott say, “ wc do not quote here B. 
serrata, Stack, ext. Bruc. p. 19, t. 3. The leaves being usually described 
as ovate, oblong, and acuminated.” Both species are contained in Col. 
Sykes’ collection made in the Deccan. 

Dr. O’Shaughnessy states, that he has received fine specimens of Olibanum 
from the Shahabad district, where it is called Sale gondf gum of the Sale 
tree ; but at Chandalgur, Gunda herosa.^ 

BosweUia thurifera grows to a large size in hilly situations from the 
coast of Coromandel to central India. It is much branched, but bare of 
leaves in its lower part, but these are crowded and alternate towards the ends 
of the branches, unequally pinnate. Leaflets oblong, obtuse, serrated, pubes- 
cent. Stipules none. Inflorescence in simple axillary racemes near the 
ends of the l)i*anches, shorter than the leaves. Flowers on short pediedes, 
of a pinkish-white color. Flowers bi-sexual. Calyx small, five-toothed. 
Petals five, obovatc, tapering to the base, inserted under the margin of the 
disk ; aestivation slightly imbricative. Disk surrounding the base of the 
ovary, cup-shaped, fleshy, crcnulated. Stamens ten, inserted under the 
disk. Ovary sessile, three-celled, A^th two ovules in each, attached to the 
axis. Style terminated by a capitate three-lobed stigma. Fruit capsular, 
threc-anglcd, threc-ccUcd, tliroe-vah'ed, septicidal (splitting at the angles 
into valves). Seeds solitary in each cell, girded by a membranaceous wing. 
Cotyledon intricately folded, multifld. 

Indian Olibanum, which is now the most esteemed, is in roundish or 
oblong tears, of a reddish or a light-yellow color, usually covered with 
whitish powder from attrition of the pieces against each other, translucent 
Avithin, of a warm bitterish taste, and having a balsamic odour, especially 
Avhen warmed or burnt. Sp. gr. 1. 2?. Analysed by Dr. O’Shaughnessy, 
a fine specimen gave, of resin 37 parts, volatile oil 28 parts, gum 4, gluten 
11, in 100 parts ; but tho quantity of volatile oil is necessarily much less 
when Olibanum has been exposed to the air, and the resin become dry, 
which is the state it i§ usually seen in commerce. Bracannot obtained 
only 5 per cent, of volatile oil, of resin 56, gum 3(h substance like gum 5.2, 
loss 0.8=100. 

The African or Arabian Olibanum is in yellowish tears, and irregular 
reddish lumps or fragments. The tears are generally ovoid, oblong, or 

• The tree (BosweUia thurifera) abounds also in the Palamow district, adjoining the district 
of Shahabad, and lying to the S.E. of it. A very fine specimen of Us fragrant resin was presented 
last year to the Agri-Horticultural Society of India by Mr. Taylor, with the other specimens 
alluded to at page 112.— jEns. Journal A. and H. Society. 
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rounded, not very brittle, with a dull and waxy fracture, softening in the 
mouth and bearing much resemblance to mastic, from which, however, they 
differ in their want of transparency. The reddish masses soften in the hand, 
have a stronger smell and taste than the tears. Both Lieut. Wellsted and 
Mr. Johnston state, that large quantities of Olibanum are exported from the 
Soinauli coast. 

• African Olibanum, known on the continent as Encens (V Afnque and 
Africanischer Waihmuchy is imported into Venice and Marseilles from 
Suez, being obtained from Arabia and the east coast of Africa. Dr. Pereira, 
who mentions it as African or Arabian Olibanum, describes it as being in 
smaller tears than the Indian variety, yellowish or reddish, and intermixed 
with crystals of carbonate of lime. Dr. Malcolmson writes to me from Aden, 
that large quantities of Olibanum are produced in Africa, principally on the 
high and extensive range of limestone hills of the Somauli coast, which arc in 
the vicinity of Cape Guardafui. Captain Kempthorne, of the Indian navy, 
describes the tree which produces frankincense on these hills, at jibout 1000 
feet of elevation in the neighbourhood of Bunder Maryali, and that the 
Olibanum is carried to the Arabian shore by boats from ^lacnlla. “ The 
tree attains a height of about forty feet, firmly attached to the bare limestone 
rock, by a thick mass of vegetable substance (part of the tree), which sends 
roots in the crevices of the rock to an immense depth,” — Malnolmson. 

Captain K. describes the bark as consisting of four different layers. The 
outermost of all is very tliin, and similar to that of the beech. The two next 
arc of a singularly fine texture, resembling oiled letter-paper, perfectly 
transparent, and of a beautiful amber color. It is used by the Somaulis to 
write upon. The inner bark of all is about an inch thick, of a dull reddish 
hue, tough, and not unlike leather, but yielding a strong aromatic perfume. 
The wood is soft and white. By making a deep incision into the inner rind, 
the gum exudes profusely, of the color and consistence of mak, but harden' 
ing into a mass by exposure to the atmosphere.” By this bark, of which 
he received a specimen from Major Harris, Mr. Bennett, of the British 
Museum, has been able to identify it as being very similar to that of a tree, 
of which specimens were collected by Scliimper in his Abyssinian journey, 
on the mountains below Dacheladschczanne. It flowers in Decomher, and 
ripens its fruit in April. Of this the Abyssinian name is stated to be 
7 mkker. It has been named Plusslea floribunda by Endliclier, in Nov. 

Mus. Vindob., Decad., No. 47, and figured in Iconof/r. t. 129. 130. 
lie has attached it in his Genera Plantarurny p, 1073, as an anomalous genus 
to Sapliidacew. 

On seeing the plant, I was instantly striujk with its resemblance to a species 
of Boswellia, and mentioned my opinion tu Mr. Bennett that it must be too 
(dosely allied to be far separated from it. On comparing the description of 
the two genera as gi’ en by Kndlichcr himself, 1 can find no character by 
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which the one can be justly separated from the other.* The capsule of 
Plosslca differs in being clavate^ but the normal structure of the two is the 
same. In his Enchirid, Botanic.^ p. 563, Endlicher mentions ** Plosslew 
florihundcB, ex Africse ponetralibus nupcr relata;, ramuli gummi assudato 
consiti sunt.” The specimens in the British Museum are covered with little 
pellucid tears of a resinous substance, which must be of the nature of 
Olibanum. I have, moreover, specimens of leaves collected by the late Lieut ^ 
Wellsted in the Island of Socotra, which is 200 miles to the eastward of Capo 
Guardafui. To these leaves a note is attached — “ Species of Uckshai, found 
near Hass Dome, about twelve feet high, smooth purple bark, when pierced a 
white milky substance exudes.” These I have always considered to belong 
to a species of Boswellia, which I temporarily named B. afrimna. Its 
leaves display indications of resinous exudation. It would be probable, 
therefore, even without further evidence, that a species of Boswellia might 
yield the Olibanum of Africa, as B, thurifera and B, glabra do that of India. 
This I had long thought probable, as I stated in No. VI. of my Illustr. of 
[limalayan Botany^ 1835 ; “ From the affinity in vegetation between pai*ts 
of Arabia, Persia, and India, it is not impossible but the genus Boswellia 
may extend into otlier countries, and afford that which is known as Arabian 
Olibanum,” p. 177. 


SAPINDACEiE. 

Genus Anomatum. 

Plosslea, Endlicher. Gen. Plant., p. 1073. 

Calyx 5-lidus, aequalis. 

Discus adnatus. 

Corolla, petaia 5, disci basi ext us insertu, 
a^quaiia, ungue nudo. 


Stamina 10, cum petalis inserta. 

Filamenta libera, subulata. 

Antherce introrsac, biloculares, bassi cinar- 
ginata insertse, longitudinaliter debts- 
centes. 

Ovarium sessile, triloculare. 

Ovula in loculis geniina, anguli centralis 
medio inserta, oblique contigua, pcltatim 
amphitropa, micropyle supera. 

Stylus terminalis, crassus. 

Stigma depresse subcapitatum, obsolete trilo» 
bum. 

Capsuia clavata, trilocularis, trivalvis, valvis 
cum septis alternantibus, columnam trip- 
teram, alls septantem, faciebus semini- 
feram nudantibus. 

Semina in loculis abortu sojitaria, triangu- 
laria, basi et apice in cuspidtm producta, 
testa ossea, dorso membrana laccrula tec- 
ta, umbilico ventrali, nucleum multoties 
minorem, integumento tenuissiino inclu- 
dente. 

Emhryonis exalbuminosi leviler arcuati. 

Cotytedones foliacese, trilobac, convolutse. 

Radicula supera. 

Arbor Africae tropicae ; florescentia; tempore 
aphylla, paniculis in apice ramorum con- 
fertis, multifloris. 

Endlicher in Nov, Slirp. Mns. V indob, Dec. 
N 47. 


BURSERACEyE. 

Boswellia, Eoxb. Endl. p. 1135. 

Calyx parvus, 't-dentatus, persistens, 

CorolUe petaia 5, sub disco annulari cariioso, 
crenulato in.serta, obovato-oblonga, basi 
angustata, ae.stivationc subimbricata, sub- 
anthesi patenti.ssima. 

Stamina 10, hypogyua, alterna petalis oppo- 
sita breviora. 

Filamenta subulata, persistentia. 

Antherce introrcae, biloculares, ovato-oblongfc, 
ba.si einarginatm, longitudinaliter debi:^ 
centes, caducse. 

Ovarium sessile, triloculare. 

Ovula in Juculls geraina, collatcralia, pen- 
dula. 

Stylus brevis, staminum longitudine. 

Stigma capitatum trilubura. 

Capsuia drupacea, trigona, trilocularis, sep- 
ticide trivalvis, valvarum endocarpio su- 
bosseo. 

Semina in loculis abortu solitaria, inversa, 
compressiuscula, margine membranacuo 
lato cincta. 


Emhryonis exalbuminosi. 

Cotytedones contortuplicatSB, multifidie. 

Radicula supera. 

Arbores Indicse, Elaphrii facie, resinifersc, 
balsamiRuee racemis axillaribus solita- 
riis, V. terminalibus paniculato-congestih, 
bracteolatis, floribus breviter pcdiccllatis. 

Koxb. Corom. 1 11. t. 207. Necs, jun. PI. Oil', t. 
355. Libanus Colebr. As. lies, IX. 377 c. Ic. 
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If we, however, compare the information afforded by Captain Kempthome 
with that of Dr. Malcolmson, including the fact that large qi^antities of 
Olibanum are imported into Aden, and from the Arabian Gulf (which in- 
(dudes the commerce of Africa) into Bombay, there can be no doubt that 
some of the Olibanum of commerce is produced on the east coast of Africa. 
If we further consider the identification by Mr. Bennett, of the bark given 
him by Major Harris with that of the tree called PVosslea jlorihunday and of 
the probability of this being nothing but a species of Boswellia, we may call 
it B. floribunda. There is every probability therefore that the Olibanum- 
yielding tree described by Captain Kempthome is this Boswellia^ and that 
it yields one kind of African Olibanum. The only difficulty is in the absence 
of authentic specimens of the tree and its product to know whether this is 
identical with what is known both here and on the Continent, as African or 
Arabian Olibanum. 

1 cannot conclude without adverting to the many interesting points which 
arc connected with the identification of these ancient objects of commerce. 
Some of these wo find produced in arid and apparently inaccessible countries, 
which thus, though unfit for the arts of culture, were yet attractive to commerce 
fi*om producing substances valued by all the earliest civilized nations of anti- 
quity. This was the case with the Myrrh and the Frankincense of the arid 
and desolate country which extends from the shores of the lied Sea to the 
Alountains of Abyssinia. By their means, therefore, wo are able to trace the 
routes of ancient commerce and the limits to which it extended, in doing 
so, we cannot but be surprised that we are only now identifying some of these 
early-famed products of nature. This is owing partly to the want of curiosity 
in travellers, and partly to their want of knowledge ; but in tliis respect the 
older books of travels contain more information than most of those of modem 
times. The ancients, we find on investigation, had more correct information 
respecting the sources of some of these substances than is generally supposed, 
or admitted into ordinary accounts. Thus, though Theophrastus mentions 
tl\at part of Arabia which is about Saba, Adramata, and Citibaina, and 
Strabo says that it is in the happy region of the Sabseans that both Myrrh 
and Frankincense are produced— yet Arrian especially mentions Ai^avoc 
as procured with Myrrh at places on the coast of Africa, which probably cor- 
respond with the modem Tajoura, Zeyla, and Berbera. So Cosmas, usually 
called Indico pleuestes, as quoted in the volume on Nubia and Abyssinia, p. 
117, (in the Edin, Cab. Library), says, "the land of frankincense lies at the 
farthest end of Ethiopia, fifty days’ journey from Axum, at no great distance 
from the ocean, though it does not touch it. The inhabitants of the neigh- 
bouring Barbaria, or the country of Sasu, fetch from thence frankincense 
and other costly spices, which they transport by water to Arabia Felix and 
India. This country of Sasu is very rich in gold mines.” The account 
might bo adduced a cori’ect one even of the modern commerce. 
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If we investigate such questions in a scientific point of view, we perceive 
how frequently species of the same genus of plants secrete similar products. 
We also perceive that what are sometimes adduced as exceptions to the law, 
that the products of plants correspond with their structure, may not always 
prove to be so upon extended investigation. We may hope, also, as in this 
case, that such investigationKS may sometimes lead to the extinction of genera 
of plants which have been so multiplied as to overload the science by the 
veiy efforts made for its improvement.* At all events, every fact so ascer- 
tained assists in removing the opprobrium which attaches to the history of so 
many articles of materia medica, as well as of commerce, that we know not 
whence they are procured, or how they are prepared. 

Since this paper was read, and indeed since it has been in type, I find 
I have been anticipated in referring the genus Pliisslea to Boswellia, as on 
receiving my copy of Wal 2 )ers* Repert. Botan. Syst^ vol. v., and on referring 
for the account of the new species of Elaphrium, I found on the same pagt‘ 
(419) the following, under the head of 

« BOSWELLIA, Roxh, 

“ B. ( Amyris. Belile. in Callliaud Voy» a Meroe Bot. 99 ? TFa/pm' 
Repert. 9) Papyrifera Tiochsteit Flora (B.Z.) xxvi. 91. Arbor cortice 
papyraceo ; foliis pinnatis 7-8 jugis, foliolis sessilibus lanceolatis crenatis cum 
petiolo communi tomentoso pubeseentibus ; paniculae ramis racemosis, cap- 
siilis clavatis. — Cortex in lamellas latissimas papyraceas secedit, etiam rami 
floriferi et foliiferi usque ad extremitates, uti resinam suaveolentem thurcani 
exsudant, cortice papyraceo induti sunt. Semina basi ct apicc cuspidata, 
subtrigona, dorso laennoso-gibbosa, ad marginem ala) membranaceie lacera) 
fragmentis evidenter cincta quandoque liic margo obsoletus, sajpe tamcii latus 
ct valdd conbpicuus est prajsertim versus basim seminis. — Plossleafloribundaf 
Endlicher, Nov. Stirp., decad. Alylconogr. t. 11,9, 120 crescit in Abyssinia.” 

Tliis description, the papery bark and the frankincense-like exudation, 
will satisfy every one of the similarity of this plant to that described by 
Kempthome and INialcolmson, and of the correctness of referring the above 
remarkable plant to Boswellia, and of the probability of the plant of Dclilc 
being the same as that described by Endlicher, which has thus proba])ly a 
wide distribution. 

* T may take this opportunity of adducing another instance* of the unnecessary extension 
of genera in the case of another medicinal plant, that is, the Ihntma Ammoniacum, described 
and named by the late Professor Don, and confirmed by Dr, Lindley. Mr. Don’s specimens 
were obtainc4 at Jezud Khast, or Yezd Khast of others— -as Capt. Hart, Col. Wright, Major 
Willock, and Col. Johnson, the last of whom mentions it as occurring also at Majar, but all in 
places between Shiraz and Ispahan. The late enterprizing traveller and botanical collector, 
M. Aucher-Eloy, also obtained imperfect specimens between Shiraz and Ispahan (ho died at 
the latter place), as at Yezdiebast, and at Majar or Meier. It is not probable J^hat two diHer- 


feet specimens, and these were all the authors unfortunately had in their possession, 
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SUCCESSFUL CULTIVATION OF THE SISSOO TREE IN TliE MYSORE 
TERRITORY, 

To the Honorary Secretary Agricultural Society » 

Sir, — I am directed to forward copy of a letter from the Secre- 
tary to the Government of India, No. 679, of the 8th instant, with 
enclosure, being a requisition from the Mysore Commissioner for a 
supply of Sissoo seed, and some cuttings of the China. Sugar-cane, 
and to state that the Deputy Governor would feel obliged if the 
Society could undertake to procure them. 

I have the honor to be, &c. 

Fort William : (Signed) Cecil Beadon, 

\2th Avgust y 1846. Vnder-Secretary to the Govt, of Bengal. 

[The Society has forwarded to Bangalore, by steamer, vid Madras, a sup- 
ply of China cane cuttings, but has not been able to meet the request for 
Sissoo seed, not having any in store. — Eds.] 

To F. J. Halliday, Esq., Secretary to the Government of Bengal. 

Sir, — By direction of the President in Council I have the honor 
to transmit to you, for the information of the Deputy Governor of 
Bengal, the accompanying copy of a letter from the Commissioner of 
Mysore, dated 17th ultimo, No. 54, with a request that the applica- 
tion made therein for a supply of Sissoo seed and some cuttings of 
the China Sugar-cane, may be complied with, I have, &c. 

Fort William : (Signed) G. A. Bushby, 

The Sth August y 1846. Offg. Secretary to the Govt, of India. 

To G. A. Bushby, Esq., Officiating Secretary to the Govt, of India, 
Foreign Department, Fort William. 

Sir, — I have the honor to report for the information of the 
Hon’ble the President in Council, that the experiment of planting 
the Sissoo in various parts of the Mysore Territory has been attended 
with such success, as to induce me to request that I may be fur- 

s 
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nislied with a considerable supply of the seed of that valuable tree. 
The seeds have not been in the ground mpre than eighteen months, 
and in some places the trees have already attained a height of 
twenty feet. 

2. It is thus evident, that both soil and climate are well adapted 
for its growth, and as the passes which have been recently opened 
through the Ghauts, have rendered the Western parts of Mysore 
easily accessible from the Sea Coast, it may be hoped that the 
timber may, in time, be made available for use in other parts of the 
Peninsula, where the climate is less suited to its production. 

3. At page 92 of Dr. Hoyle’s Essay on the productive resources 
of India,” I find mention made of a species of Sugar-cane originally 
imported from China, the introduction of which into Mysore, from 
the peculiar property it is said^to possess, of resisting the ravages 
of the white ants and jackals, as well as being more productive and 
lasting, would, I conceive, be attended with great advantage to the 
country. I shall therefore feel greatly obliged by your laying 
before His Honor in Council, my respectful request, to be supplied, 
if possible, with some cuttings of the above species of cane. 

I have, &c. 

Bangalore : ^ (Signed) M. Cubbon, 

7%^ 17M 1846. Commissioner, 


UNSUCCESSFUL ATTEMPT FOR THE INTRODUCTION OF CAROLINA 
PADDY IN THE PROVINCE OF ARRACAN. 

To the Honorary Secretary Agricultural and Horticultural Society, 
Revenue, — I am directed by the Hon’ble the Deputy Gover- 

nor of Bengal, to forward the accompanying copy of a letter from the 
Commissioner of Arracan, No. 10.5, dated the 19th ultimo, and to re- 
quest that you will/ with the permission of the Society, furnish for 
His Honor’s information the result of the sowing of that portion of 
the Carolina seed paddy wliich was made over to the Society for dis- 
tribution on the 18th March last.* 

* In reply to this query the Secretary intimated, that equally as unfavora- 
ble reports had been sent in by Members of the Society. Sec details in pro- 
ceedings for December and November. — Eds. 
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2. To enable the Commissioner of Arracan to' continue liis endea- 
vors to improve the ricQ cultivation of the province, the Deputy 
Governor desires me to request, that the Society will, at the proper 
season of the year, procure a small quantity of the best kinds of 
Patna and Bengal seed paddy, (about 50 maunds of each) for ship- 
ment to Akyab. 

3. Ilis Honor would also be glad to learn whether any Carolina 
seed paddy is now to be met with in the Calcutta markets, or likely 
to be so before next sowing season. 

I have, &c. 

Fort William .* Cecil Beadon, 

7th October^ 1846. Undersecretary to the Govt, of Bengal. 

To F. J. Halliday, Esq., Secretly to the Government of Bengal. 

Sir, — ^With reference to the insWuctions contained in Mr. Under- 
secretary Beadon’s letter No. 50, of 18th March last, I have the 
honor to transmit herewith copy of a letter received from Lieutenant 
arid Brevet Captain Phayre, Principal Assistant Commissioner at 
Akyab, under date the 26th ultimo, reporting the entire failure of 
the Carolina seed paddy lately imported from America, and I regret 
to add, that I have received similar reports from the other districts. 

2. The paddy reached this some months ago in most excellent 
condition, and did not appear to have sustained any injury during the 
voyage. It was therefore distributed in the sanguine expectation, 
that it would succeed perfectly, but not a single grain seems to have 
germinated, although it was tried in every possible way. 

3. This unforeseen disappointment is supposed to be attributable 
to the seed having been too old at the time of dispatch, and certainly 
to no want of care either in the arrangements under which it was pro- 
cured, or in those by which it was transmitted from place to place, 
and finally forwarded to me and distributed in this province. 

4. I entirely concur with my Assistant in thinking, that we ought 
not to be discouraged by the failure of this experiment, however ex- 
pensive it has proved, from further attempts to introduce a superior 
grain into Arracan, It rarely happens, that any important object is 
attained without some degree of perseverance, and that this is a very 
important one is beyond all doubt. 
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5. But I am not quite certain, that it would be judicious again to 
send so far as North America for seed grain. Adverting to the fact 
established by the Straits’ price currents, that the rice of Java and 
Balli sells at Singapore for about double the sum usually realized there 
on Arracan rice, I am strongly inclined to think, that as the Straits* 
Settlements are now our greatest markets, it would be expedient to 
endeavor to procure about two hundred maunds of fresh seed paddy 
of the above named Islands ; and I presume, that this might easily be 
accomplished at a moderate cost by the Governor of Prince of Wales’ 
Island, and forwarded to me in very good time by one of the many 
vessels which trade between this and the Straits. 

6. I am also of opinion, that as a trade which promises to extend 
greatly is now springing up between this place and the Islands of 
Mauritius and Bourbon, and lik^ise with Great Britain, it would be 
desirable to have about 200 mlmnds of the best paddy of Bengal, 
that from which the .Mooghy rice is obtained, sent down from Cal- 
cutta ; and about 100 maunds of the Patna paddy, which furnishes the 
beautiful grain known as table rice. 

7. It seems only reasonable to suppose, that the above descriptions 
of grain would be much sought after here as they now are at Cal- 
cutta and Singapore, and there does not appear to be any reason why, 
in a country so peculiarly favorable to the growth of paddy, they 
should not attain great perfection. « 

8. One thing very clear as regards the Patna and Bengal grain is, 
that measures might easily be taken to secure its being of the best 
possible description for seed, and as it could be sent all the way by 
steam, it would have every chance of reaching this perfectly fresh ; 
the expense too would be inconsiderable. 

9. On the importance of improving the grain of Arracan, I need 
hardly dilate ; what can be more startling than the fact that in one of 
our principal markets, Java rice sells for just double the price of 
Arracan ! and this for exportation to China, where the demand for 
food is beyond all calculation ! while with Mauritius, where the im- 
portation is about ten lacs of maimds per annum, and Bourbon 
where it is some four or five lacs, this Province has as yet very little 
trade. How desirable then that Arracan should be in a condition to 
meet a considerable portion of this vast demand ! 
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10. Of the anxiety of several merchants at those Islands to enter 
largely into the trade with Jthis Province, I have very frequei\t proofs 
in their applications to me for information on various points, and 
more recently from their assurances that they will this season send 
many ships. Within the past few weeks two French ships have actual* 
ly arrived from Bourbon for cargo, which unfortunately they cannot 
procure, all the rice which the country could spare having been ex- 
ported last season. It is however, of the first consequence to the 
permanent prosperity of the Province, that as competition causes 
price to rise as it has done during the last year or so, by which the 
rice of Arracan must eventually lose the sole advantage it now pos- 
sesses, viz. its cheapness, that the quality should be improved. If 
this can be effected, the prospects of this Province will certainly be 
very bright. Twelve or thirteen yeys ago the grain export trade of 
Akyab, which is still in its infancy, was so trifling, that no note was 
taken of it. Last season the value of grain exported exceeded twelve 
lacs of Rupees ! and still not above one-third of the land available for 
paddy on the plains of the Akyab district is as yet cultivated, and 
even what has been brought under the plough is rarely treated in a 
careful or skilful manner. 

1 1 . I solicit attention to the suggestions contained in the conclu- 
ding part of Captain Phayre’s letter, should it be thought proper to 
order another supply of seed paddy from America. 

I have the honor to be, &c. 

Akyab : (Signed) A. Bogle, 

X^th September, 1816. Commissioner of Arracan . 

To Major A. Bogle, Commissioner of Arracan. 

— Agreeably to the instructions conveyed in your letter No. 
17, dated 6th May last, I have the honor to state, that I distributed 
the Carolina paddy seed to all the Keouks in the vicinity of this sta- 
tion, within whose circles the best rice lands arc situated. I regret to 
say, that the report received from each Keouk is of the same tenor, 
viz. — that upon trial not a single grain germinated, I also have re- 
ceived the same report from Messrs. Brown and Ilalliday, Merchants 
of this place. The latter gentleman informs me, he tried it upon 
both low or wet, and high or (comparatively) dry land, with equal 
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want of success. I also tried some in my own garden in a dryish soil 
for Arracaii, which would, I imagine, be one more resembling the 
rice land of Carolina than our ordinary paddy fields would be. 
These varfous trials by so many different parties, all failing to make 
even a single grain sprout, leaves no doubt but the Carolina seed 
paddy we received was bad. I am far from thinking that we should 
be discouraged by this failure, on the contrary I strongly recommend, 
that the experiment be tried again. If I recollect aright, the parties 
at Charleston, who procured the seed paddy now reported on, spoke 
of it as a year old at the time of shipment to their correspondents 
at Philadelphia ; I would beg to recommend that the freshest paddy 
seed procurable be sent, and perhaps as an experiment, some smaller 
parcels of it not exceeding 20fts. weight each, might be made up 
and packed more closely than j large barrel could be. The paddy 
ought to reach this coast by May. 

Arracan^ P. A. Commr's» Office^ I have, &c. 

Ahjah : (Signed) A. P. Phayre, 

The August, 1846. P. A. Commr. 

[Since the. receipt of the above communications, the Government have 
again addressed the Society, requesting its assistance towards procuring 
another supply of 500 maunds of Carolina* paddy for experiment in Arracan. 
Sec proceedings for November. — Eds.] 


SATISFACTORY PROGRESS IN SILK CULTURE AT COONOOR, IN THE 

NEILGHERRIES. COMMUNICATED BY MAJOR F. MINCHIN, OF 

THE MADRAS ARMY. 

To the Secretary Agri- Horticultural Society of India, 

Dear Sir, — I shall feel much obliged by your obtaining me a 
report on the accompanying samples of silk, the produce of our 
silk farm here. 

I did not send a sample to the Madras Horticultural Society 
this year, as they would not allow Europeans to compete for the 
prizes. 

The accompanying is an ordinary sample and not from picked 
cocoons, and our chief reelers are the Burghers, the inhabitants of the 
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Hills whom I have taught to reel. The worms are fed both on the 
St. Helena and Philippine species of mulberry, and thrive very well, 
with the help of stoves to regulate the temperature. I send you a 
sample of each kind, and what we have sent to England has been 
much approved of, though last year the reeling was much inferior to 
the present. 

The reels I use are the Piedmont muster, but I have only the sim- 
ple Indian furnaces, though I should like eventually to get a steam 
apparatus. 

From the very high encomium passed lately by the Agri-Hortictll- 
tural Society of India on the Bangalore silk,* I feel anxious to know 
whether the Neilgherry silk be not equal in staple. 

I have had the trouble and difficulty to surmount of teaching the 
Hill people to reel, but they are improving rapidly. 

I remain, &c. 

Coonoor y Neilgherry Hills : F. Minch in, 

June \%thy 1846. Major M. Jrmy, 

To the Members of the Silk Committee, 

Dear Gentlemen, — I have the pleasure to circulate a letter 
to my address from Major Minchin, ivith the specimens of raw silk 
to which he alludes, for such opinion on its quality, &c. as you may 
be pleased to afford. 

As these specimens appear similar to those received not long ago 
from the Madras Agricultural Society, you may perhaps wish to 
compare one with the other. With that object I have put the 
Bangalore specimens in the box, with your report on them. The 
box therefore contains — 

Two specimens (white and yellow) of Bangalore raw silk, sent by 
the Madras Society. 

The Committee’s report thereon. 

Two specimens (white and yellow) of Neilgherry raw silk. 

Major Minchin’s communication thereon. 

Your’s faithfully, 

Metcalfe Hall : James Hume, 

15M Julyy 1845. Honorary Secretary. 

* Sec page 26, Correspondence department of this volume. 
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I think that the report rendered by the Committee upon the 
Bangalorp specimens applies in all resjjects to these also. The 
character of the silk is very similar ; and the fault of being reeled 
too fine is equally apparent. The thread is too feeble to stand the 
operation of unwinding by machinery : it should be not less than 
twice the thickness, and then would still pass as Letter A. 

J. W. Laidlay. 

I concur in what is written above. — R. Watson. 

Ditto ditto G. T. F. Speede. 

To James Hume, Esq., Honorary Secretary Agricultural and 
Horticultural Society. 

My dear Sir, — Your communication of 17th ultimo, with the 
specimens of Neilgherry raw silk, has been laid before the Chamber 
of Commerce. 

These specimens very much resemble those from Bangalore sub- 
mitted on a former occasion, and to them the remarks then made, 
which need not here be recapitulated, are equally applicable. 

In returning the samples I need only further observe, as the 
opinion of the Chamber, that, were they thicker in the thread, they 
would be equal to any silk in India. The coeoons have evidently 
been very superior, and great cleanliness has been observed in the 
water and reeling ; but the thread is far too fine for any ordinary 
purpose, and it occasionally runs to waste. It should be at least 
double the present thickness, if not treble. It would then be much 
more valuable, and strong enough to withstand the action of the 
machinery in unwinding, without that incessant breakage and heavy 
loss, incident to silks of feeble staple. 

I am, &c. 

Chamber of Commerce : W. Limond, 

September 16/A, 1846. Secretary. 
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KKPORT »Y THE HENGA4. CHAMBER OF COMMERCE OH SPECI- 
MENS OF RAW SILK FROM BANGALORE. 

[Tlie letter and extract alluded to in the following communication, to- 
gether with a report from the Silk Committee of the Agri-llorticultural 
Society, have already been published. — See part I. of this volume, page 2.‘1, 
Correspondence department. — This report from the Chamber of Commerce 
is now given with the view of rendering the information more complete. — 
Eds.] 

My dear Sir, — I enclose a copy of the Chamber’s reply to the 
reference from Madras, touching the silk samples, which I now 
return. 

To my eye the specimen appears beautiful had the filament been 
thicker. 

Your’s truly, * 

1 \ th Juhjy 1846. W. Limond. 

To S. Gabb, Esq., Secretary Agricultural and Horticultural 
Society, Madras. 

Sir, — ^The Honorary Secretary of the Calcutta Agricultural Society 
has handed to me two sample skeins of raw silk, the produce of 
Bangalore, and a copy of your letter of 26th February to his ad- 
dress, with extract from Proceedings of a Meeting of your Society, 
wherein this specimen of the silk is ordered to be sent to the 
Chamber of Commerce here for report. 

Having laid such communication and the samples before the 
Chamber, I am desired to inform you, that they consider the silk 
very beautiful, but the thread is too weak for free reeling ; if of stbuter 
thread, it would pay well at the price you quote. Both sorts are too 
fine for ordinary purposes, and could not be rewound without great 
waste ; even twice their thickness might be too fine to suit the 
English market, the staple not being strong enough to stand the 
action of the miachinery used for winding and preparing the article 
for the use of the weaver : probably about ten cocoons would afford 
the best size to reel. The cocoons from which these specimens were 
made, must have been very good indeed, equal to the best annual 
cocoons of Bengal ; but the thread, especially the white, is endy, and 
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it is not twisted enough. With improved implements and proper 
directions, the spinner should be able to produce an article of supe- 
rior character and higher value. 

Though of minor importance, I may here mention, that the skeins 
would he better if not quite so thick. These weigh about six tolahs, 
whereas the skeins generally made in India and most approved in 
England, weigh about three or three and a half of a tolah, a size 
which is attended with several practical advantages. 

Catcutta^ I have the honor to be, &c. 

Bengal Chamber of Commerce : (Signed) W. Limond, 

Toth April y 1846. Secretary, 


CORRESPONDENCE ACCOMPANYING A SPECIMEN OF TEA GROWN 

AND MANUFACTURED BY A CHINAMAN AT JEYPORE, IN UPPER 

ASSAM. 

My dear Sir, — I have the pleasure herewith to forward a small 
sample of tea prepared by a Chinaman in Assam, to be laid before 

the Agri-Horticultural Society,, for which purpose it was sent to me 
by Major Jenkins. 

Major Jenkins states, that the sample was prepared from a small 
plantation the man has in his garden. To Major Jenkins it appears 
of tolerable quality, and I may observe, having tried it myself, that it 
is the only tea I have seen of this country that might be drank for 
China tea without discovering any peculiarity of flavor. 

Bot, Garden : Your’s very truly, 

\4th October y 1846. J. McClelland. 

P. S. — A note from Capt. Ilaqnay, which was enclosed with the 
package of tea, is herewith sent to the Society. 

My dear Jenkins,: — By to-day’s dAk I have the pleasure to send 
two small parcels containing samples of Souchong tea, made in Jeypoor 
by one of the Chinamen at the place, who, in his ovra country-fashion, 
has made his tea garden, and reaped the first fruits of his labors 
this year. The tea having been made about three months ago. 

I have not tasted the tea in question but others have, and it has 
been pronounced good, and I have thought it best therefore to send 
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you the samples ; as it may be interesting to you to read the account I 
have received from the Cljinattian, of his expectations in regard to 
the produce of his tea garden, which is of course managed exactly as 
if he had been in his own country, the proceeds being intended not 
for sale but for the use of himself and family. 

The plants which produced this tea are from the seeds of China 
plants, which Government long ago sent up to this place. The 
plants the Chinaman has, are 7.00 in number, and have come up 
from seeds planted in the rains of 1844 ; at present they are already 
two years old, and are from eighteen inches to two feet in height. 

The space occupied by the tea plants is about thirty-three yards 
square, and is in fact partly rather an extensive compound, surrounding 
the Chinamen’s houses, which is all under cultivation with various 
vegetables — nothing in fact that is not useful for themselves or their 
pigs ; the whole is surrounded with a high fence, and the lot of ground 
is also subdivided by high fences into different compartment^ and as 
there are several large trees, there is of course a good deal of shade : 
the tea plants are in regular rows, and the ground kept well cleaned, 
and the earth swept up towards the roots of each plant : the soil — 
with the exception of a very thin coating, about an inch thick, of 
darkish vegetable mould, not artificial — is the usual red porous soil 
of these parts, and if one may judge from the flourishing condition 
of the plants (which are bushy and full of leaves as a healthy rose 
bush) it must be well adapted ; no manure is apparently used, but 
the ground is kept nearly in as good order and as neat as a pet 
flower bed. 

The plants being now about two years old, eight seers of tea were 
made from them about three months ago; there are plenty of leaves still 
remaining fit to be used, but the Chinese have some idea of proper 
management in this respect ; and by leaving them alone till next year, 
the produce will be half a maimd; and in the fourth year the ex- 
pected produce will be, if I mistake not, one and a half niaund ; had 
it been the Assam plant instead of the China plant, which is small 
and of slower growth, the produce would have been two-thirds more. 

The manipulation of the leaf into tea is of course a very different 
thing from the cultivation of the plant, which appears, by what I 
have seen here, a very simple affair, and I cannot see why every 
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Assamese householder in Muttuck and these parts could not have 
a poorah or half a poorah of his barree land attached to his house 
laid out in tea exactly as the Chinamen do at Jej^oor, and the 
produce carried to the tea factory in the neighbourhood in the same 
way as the indigo planter gets his plant from the ryots in Bengal ; 
and why should not the Assam Company have given encouragement 
in this way to the Assamese, giving them plants and seeds to form 
barrees, or even parcelling out ground for the host of Bengal coolies 
which have been in Assam, and allowing every house to have so 
much ground under tea ? Their attendance in the indigenous barree 
would have hardly interfered with the little labor required in keep- 
ing 1,000 tea plants clear of weeds at the rear of their own dwell- 
ings ; and under this system, what an improvement there would have 
been on the face of the country in the vicinity of the present tea 
barrees, besides the advantage to the interests of the Tea Company, 
in having a more extensive field to work upon, instead of being 
confined to the natural barrees which have now been so overphickedy 
that the produce has probably been at its maximum; and we may 
assert in fact, if they go on, tliat there will be an immense falling off, 
and some of the barrees will likely die off altogether. It is really 
to be hoped, that if the tea cultivation is undertaken by private indi- 
viduals, that a different course will be pursued, otherwise it seems 
impossible that the cultivation, or rather the produce of tea in Assam, 
will ever come to any thing. 

Jeypoor : I am, &c. 

^th July, 1846. * S. F. IIannay. 

P. S. — You may add to what 1 have said about the tea plants, that 
the practise is to plant four seeds in a space about four inches square, 
and if more than one comes up, they are kept or not according to size 
and healthiness ; with the China plant it matters little if there arc 
two or three plants growing together. 

To James Hume, Esq. 

My dear Sir, — I have the pleasure to return the remainder of 
the tea, having given a portion of it a fair trial. It appears to me 
to be an excellent strong flavored tea, resembling a superior kind of 
Congo, and if 1 had not known it to be from Upper Assam, I should 
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have taken it for genuine tea from China. I think it is a kind of 
tea that would sell well ia the English market, as they like tea of a 
strong flavor. I found three tea spoons-fnll made stronger tea than 
is generally used. 

Calcutta : I am, &c. 

22nd October, 1846. (Signed) J. Allan. 


QUERIES AND REPLIES REGARDING THE PROFITABLE CULTURE 
OF THE AMERICAN SUMACH (CiESALPINIA CORIARIA) IN INDIA. 

My dear Sir, — I shall esteem it a particular favor if you can 
procure me information, from any of the mercantile gentlemen who 
are members of the Society, on the following points — 

1 . Will the cultivation of the American Sumach on an extensive 
scale yield a moderate profit ? 

2. Will a large cjiiantity meet with a ready sale in Calcutta, and 
what may be calculated on as the probable price ? 

3. The process of preparing it for the market and the best mode 
of packing it, and 

4. Whether the seeds must be separated from the pods ? 

f). In what state are the pods to be gathered? 

You will much oblige me if you would send me a very small 
cjuantity of what is considered the best description of it. 

Tavoy : Your’s truly, 

August, 1846. H. Macfarquhar. 

To James Hume, Esq., Secretary Agri-Horticidtural Society. 

Dear Sir, — I have now much pleasure in redeeming the promise 
I lately made to reply to your note of the 3rd instant at a leisure 
moment ; though I very much fear I shall not be able to give 
you all the information you require. 

Until the American Sumach or Divi-divi plant is very extensively 
cultivated in this country, it will not, in my opinion, as an article 
of commerce, yield much or indeed any profit whatever to the 
growers. The article must be brought to great perfection, and be 
produced in great abundance, before it can displac'e the various 
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substances now used in England and other parts of Europe and 
America for tanning purposes, such as oak bark, cork tree bark, 
mimosa bark, valonia, gall nuts, gambier, and kuth or terra ja- 
ponica. As yet its properties for tanning, or even as a mordant 
for dyeing have not been properly tested, and consequently remain 
to be ascertained. But when its utility in both these respects shall 
have become fully known in Europe and America, I have not the 
smallest doubt, from the experiments lately made by me and 
brought to the notice of the Agri-Horticultural Society by Dr. 
Wallich,* that it will become an article of very extensive and profit- 
able exportation from this country to almost every p^rt of the 
civilized world. 

I do not however think, from my own experience (very limited at 
present I must admit), that it will, in this country, obtain a pre- 
ference for tanning purposes over the babool bark, which as I have 
explained in my correspondence on the subject with Dr. Wallich, 
has less coloring matter in it than the Divi-divi or country Sumach, 
and for that reason is preferable as a tannin to the latter. 

I am only now for the first time in my life growing the Divi-divi 
from seeds furnished to me by Dr. Wallich. The seeds were put 
into the earth in April, 1S45 originally in flat shallow earthen pans 
or guralahs, and after they had sprouted, the plants when a cubit 
high, were transplanted to small patches of spare ground upon my 
premises at Kidderpore, surrounded by brick built walls and godowns. 
The proximity of these buildings have, I fear, stimtcd their growth, 
as I am incUned to think that they will thrive best in an open space 
without having any enclosure, brick-wall, or buildings of that descrip- 
tion near them. Nevertheless, the plants appear in a very healthy 
condition, and have shot up, some of them, to the height of eight 
and nine feet, with fine leafy branches spreading out all round them. 

I proceed now to the extent of my information to reply to Major 
Maefarquharis inquiries, in the order in which that gentleman has 
stated them. 

1st. The reply to this question has been anticipated in the 2nd 
paragraph of this communication. 

* A detail of these experiments will be found in vol. iv, p. 65, Corres- 
pondence department.— Eds. 
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2n(l. For the reasons stated by me in the 2nd and 3rd paragraphs 
of this communication, t^je article is not likely to meet with very 
extensive sale in this country, except for purposes of exportation by 
sea. 

3rd. I am not acquainted with the process of preparing the drug 
for the market, but the Sicily Sumach which I import is brought out 
packed in air-tight boxes or casks. Atmospheric air should, as far 
as possible, be excluded from the packages, otherwise the drug is 
liable to become damp, when it loses much of its strength and essen- 
tial properties. I found no seeds in the pods which were supplied to 
me for making experiments by Dr. Wallicli. The taniiin principle 
was found to be contained in the pods separated from the. seeds. 

4th. I think the pods should be gathered when they are full ripe, 
and my reason for thinking so is, because I have invariably found, 
tliat the babool bark, when taken off a full grown tree, is always more 
astringent and better adapted for tanning purposes than the bark 
Ifrom a young tree. 

I understand tliat an account of the way in which the Divi-divi 
should be cultivated will be found at page 26 of the 3rd volume of 
the Society’s Transactions. The course I have followed in sowing my 
Divi-divi seeds was the following — ^They were sown in broad shallow 
gumlahs, twenty or thirty seeds in each, filled with light soil, they 
were sown rather superficially and watered sparingly morning and 
evening. While the plants were tender they were slightly shaded. 
When they were about a cubit high, they were taken out and trans- 
planted in the ground at a distance of about 18 feet from one ano- 
ther. While growing, the top and outer branches will require 
occasionally to be clipped, and the trees themselves to be propped up 
with sticks, as the trunk is very slender and cannot, without such 
temporary aid, support the branches that shoot out all round. 

Kidderpore : I remain, &c. 

28th September, 1846. John Teil. 
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REMARKS ON THE USEFUL PROPERTY OF ARISTOLOCHIA INDICA, 
(eSHURMOOL) AS AN ANTIDOTE TO SNAKE-BITES, 

My DEAR Sir, — I have a vine-creeping plant in my garden, the 
leaves of which are a specific against the poison of snakes. It has 
been administered in very bad cases on numerous instances with com- 
plete success. I enclose a leaf of a medium ske, and a few of the 
seeds, and shall he much obliged if you can give me its name : it grows 
in the jungles near to nullahs, and is now in flower. The last time I 
tried it was in the case of a sepoy’s wife, the people had tried in 
vain to charm away the poison, and when the woman became insen- 
sible, her husband came over to my gardener to ask for some of the 
leaves. I sent three, they were reduced to a pulp with water and 
poured into her mouth, and in half an hour she was quite well — at 
this time her jaw had dropped, and she was apparently in articulo 
mortis, I have raised a few plants from the seed, but many of tlie 
pods were destroyed by a large caterpillar, which was at length driveill 
away by the use of tobacco water and assafoctida. 

. Allahabad : I am, &c, 

16^A August^ 184(5. R. Lowther. 

My DEAR Sir, — The plant of which you sent me specimens from 
Mr. Lowther is Aristolochia Indica. The whole tribe are very 
bitter. In South America, the 6u4o remedy for the bite of snakes, 
is supposed to be one or two species of Aristolochia. Aristolochia 
trilobata, with an aromatic stem, is used as an antidote to the bite of 
serpents. Jacques, in his description of American plants, mentions 
that the juice of Aristolochia anguicida introduced into the mouth of 
a serpent, stupifies it to such an extent, that it can be handled with 
impunity : a large quantity causes the reptile to die in convulsions. 
Three or four species of Aristolochia are also used by the Egyptian 
jugglers to stupify the snakes they play with. Dr. Roylc, in his illus- 
trations of the Flora of the Himalayas, mentions that Aristolochia 
indica is generally considered by the natives as a cure for snake-bites. 

Calcutta : Your’s, &c. 

August 22nd, 184(5. William Munro. 
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REPORT ON COFFEE GRaWN FROM MOCHA STOCK, BY LI^UT. COL. 

J. R. OUSELEY, AT BURKAGHUR, IN CHOTA NAGPORE. 

To James IIume, Esq., Honorary Secretary Agricultural Society, 

Dear Sir, — I beg to acknowledge the receipt of your letter of 
the 1 6th April, and have to announce the safe arrival of two parcels 
of cotfee, weighing together eight pounds. These have been sub- 
mitted to brokers here of the greatest eminence, and on the other 
side I hand you their report. 

If the experiment is made of sending of this growth to the 
English market, it is recommended that the quantity should not be 
less than from 50 to 100 bags, of about a hundred-weight each. 
Very small parcels never attract attention. 

London, East India ^ China Association : I am, &c. 

18^A Juhjy 1846. J. Stikeman. 

Messrs. Trueman and Cook, with compliments to Mr. Stikeman, beg 
to state, that they have examined the samples of coffee accompanying 
his note of yesterday’s date, and they find its description to be 
fine, ordinar}^ coloring, green, mixed with a few pale and unripe 
berries ; flavor delicate, and the berry well made, and somewhat 
similar to Mocha ,•* value, if imported at the low duty, (that is with 
certificate) 56 to 58 per cwt. in bond. 

No, 40, Mincing Lane : \7th July, 1846. 

Sir, — We have examined and roasted the sample of coffee, which 
is worth Jibout 54 per cwt. in bond, supposing it subject to the 
duty of Ad, per lb. This we consider the present worth of it by itself ; 
but as it so much resembles Mocha coffee, especially when roasted, 
the trade would probably buy it for mixing, and in this case a few 
shillings more might be obtained. 

88, Great Tower Street : We are, &c. 

17^A July, 1846. John and Henry Taylor. 

* Please observe, that it was not .stated to have been the growth of Moeha 
seed. 
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THE BAROACH CH17RKA — ITS SIJPERIQRITY TO THE BENGAL 
CHURKA. 

To James Hume^ Esq., Secretary to the Agrievtltural Society. 

My DEAR Sir, — I ought to have thanked you for your note of 
the 27 th June last, enclosing an extract of a letter from Dr. Burn, 
regarding his brother’s churka. I have been expecting to see the re- 
ceipt by the Society of the churka that we might know something 
more about it and its adaptation to our common cotton,* Where the 
seeds are loose the American gins appear to answer admirably, but 
nothing less than the churka will answer with our strongly attached 

* In accordance with a resolution passed at the general meeting of March 
last, on the presentation of a letter from Mr. Bum, regarding his improved 
churka, the Secretary addressed the Government of India, soliciting that the 
machine in question, now in the possession of the Bombay Government, 
might be transferred to the Society with a view to its competing for the 
prize offered by Major Jenkins, for an efficient and serviceable machine for 
cleaning cotton. It was stated, in reply, that the Government of Bombay 
had been requested to send the machine, should any favorable opportunity 
occur. It has not, however, yet reached the Society. 

While the above note of Major Jenkins is passing through the press, a 
communication from H. H. Bell, Esq., of Agra, dated 20th October, has come 
to hand, extract of which, as bearing on the same subject, is here inserted 
for the sake of a readier reference : — 

“ I observe you have paid some attention to an improved churka for free- 
ing cotton from its seed, which has been invented by Mr. Bum, and that you 
had applied to government for its transmission from Bombay. If it has 
reached you, I should be much obliged for any information as to its peculia- 
rities. From Dr. Bum of Broach, I understand, that the native churka in use 
there, will clean more than six times the quantity that our imperfect churkus 
do, and if his brothers invention has improved on them, it is deserving of great 
attention, and in fact is of the highest importance in any attempt to I'cndef 
our Indian cotton suitable for the English market. To me, at the present 
moment, it is of much interest, as the Govemmcn& has readily and liberally 
engaged in an experiment I suggested, and from which I am disposed to hope 
important results, if we can, in the first instance, send a cotton not absolute- 
ly unsuitable for the English manufactures. I think this is not impractica- 
ble at a remunerating price, and I am persuaded that this attained, the rest 
will follow.” — Eds. 
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seeds, and there seems to be a doubt whether that even would do if 
driven by machinery. Wth our very coarse and inferior, cottons, 
machinery is much required, but the seed and the cotton are so 
adhesive that nothing, but the slow manipulation with the little 
churka, has hitherto proved effectual. 

Have you any drawing of the Baroach churka referred to by Dr, 
Burn ? If so, its publication to a scale in the Journal might be use- 
ful : two of our churkas would not turn out above 4 or 51bs. of clear 
cotton wool each in the day, which is less than half of what Dr. 
Bum says is the out-turn of one churka of Baroach with the same 
number of people. 

Gowhatti : 1 am, &c. 

6M September^ 1846. F. Jenkins. 


COMMUNICATION ACCOMPANYING TWO MODEL KODALIES, PRE- 
SENTED BY MR. EDWARD BLACK. 

To James Hume, Esq., Secretary of the Agricultural Society, 

Sir, — I beg to have the honor of making the humble offer of the 
accompanying model khodals to the attention of the Society, hav- 
ing bestowed some pains to make them as effectual and handy as 
possible. 

The Bengalees, when they first take them up observe, that they are 
too heavy, but with a little persuasion they will try them, and after 
a short time prefer them, but the Dhangahs and Bhoonwahs take 
to them cherrily, and, after a little practice, they can do twice as 
much work with greater ease than with any in general use. 

A good lusty Bhoonwah will, at one blow, send the narrow one, 
half the length of the blade, into any soil less hard than a metalled- 
road ; and in moderately hard ground, it, as also the broad one, ought 
to go in up to the handle. 

The peculiarities are these : — 

1 . The position of the blade, in regard to the handle, being the arc 
of a circle, of which the radius is about twenty-eight inches, running 
right through the centre of the thickness of the blade. 
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2. The edge being wider than any other part. 

3. The internal rim round the shoulder., 

4. The length of handle and weight of mrtal. 

r». The breadth of the eye to receive the handle. 

(). Its being made of wrought instead of cast iron. 

The advantages derivable from each being — 

1. The full effect of the force of the blow and weight of the tool 
falls on the edge ; with much greater or less inclination, part of the 
power is lost, and with the greater the handle is apt to break near the 
blade. 

2. If the edge is not the widest part, much force is wasted ; the 
sides doing the work of the edge of the tool at a disadvantage. 

3. A strengthening bar usually runs down the middle of the blade 
which is apt to throw off the earth in heaving it ; the rim prevents 
tills, and being scarp-fashioned, the clod is kept more compact. 

4. A more powerful and effective blow with less exertion is ob- 
tained by having a long handle, and the weight does part of the 
work. 

5. A broad eye ^ves a greater stability to the twO parts, and the 
handle is not so likely to be broken. 

6. The position of the blade can be slightly altered by the black- 
smith if not quite handy to the laborers. 

These, with many others, were made by common village black- 
smiths, under my direction, and I never experienced any difficulty in 
making them understand the principle I have adopted. 

The narrow khodal is adapted to breaking up hard ground or field- 
work, the broader to gardening, and shovelling, and so forth. 

Calcutta : I have, &c. 

\(^th September^ 1846. Edward Black. 

I have noticed, that^in a gang of coolies each appropriated a khodal 
to himself, taking the same one every day, having first fitted the 
same himself, and, if necessary, had the curve adjusted by the black- 
smith. 
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REMARKS ON THE GEI^ERAL APPLICATION OF CHARCOAL IN 
HORTICULTURAL OPERATIONS. 

To the Secretary of the Agri-Horticultural Society* 

Sir, — iVmong the various substances recommended for experimen- 
talizing ill this country, I can find very few relating to charcoal ; but 
as it has been tried with success in Europe, I see no reason for its 
not answering here. In a small way, I can vouch for its efficacy 
when used for cuttings. Lucas mentions, — (Liebig's Chemistry, in its 
application to Agricultural and Physiology, 2nd edition, page 248^. 

‘'I was gradually led to a series of experiments, the results of 
which may not be uninteresting ; for, besides being of practical use 
in the cultivation of most plants, they demonstrate also several facts 
of importance to physiology. The first experiment which naturally 
suggested itself, was to mix a certain proportion of charcoal with the 
earth in which different plants grew, and to increase its quantity ac- 
cording as the advantage of the method was perceived. An addition of 
two-thirds charcoal for example, to vegetable mould, appeared to 
answer excellently for the Gesneria and Gloxinea, and also for the 

tropical Aroidese with tuberous roots. The first two soon excited the 
attention of connoisseurs, by the great beauty of all their j)arts and 
their general appearance. They surpassed very quickly those cultivat- 
ed in the common way, both in the thickness of their stems and 
dark color of their leaves ; their blossoms were beautiful, and their 
vegetation lasted much longer than usual, so much so, that in the 
middle of November, when other plants of the same kinds were dead, 
these were quite fresh and partly in bloom. Aroidese took root 
very rapidly, and their leaves surpassed much in size the leaves of 
those not so treated ; the species which are reared as ornamental 
plants on account of the beautiful coloring of their leaves, (I mean 
such as the caladium, bicolor, pictum, psecile, &c.) were particularly 
remarked for the liveliness of their tints ; and it happened here also, 
that the period of their vegetation was unusually long. A cactus 
planted in a mixture of equal parts of charcoal and earth throve pro- 
gressively, and attained double its former size in the space of a few 
weeks. The use of the charcoal was very advantageous with several 
of the bromeliacese and liliacese, with the citrus and begonia also, 
and even with the palmse. The same advantage was found in the 
case of almost all those plants for whieli sand is used, in order to 
keep the earth porous, when charcoal was mixed with the soil instead 
of sand ; the vegetation was always rendered stronger and more 
vigorous. 
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At the same time that these experiments were performed with 
mixtures of charcoal with dilfereiit soils, the charcoal was also used 
free from any addition, and in this case the best results were obtained. 
Cuts of plants from different genera took root in it well and quickly. 

Leaves, and pieces of leaves, and even pedunculi, or petioles, took 
root and in part budded in pure charcoal. 

Pure charcoal acts excellently as a means of curing unhealthy 
plants. A dorianthes excelsa, for example, which had been droop- 
ing for three years, was rendered completely healthy in a very short 
time by this means. An orange tree which had the very common 
disease in which the leaves become yellow, acquired within four weeks 
its healthy green color, when the upper surface of the earth was 
removed from the pot in which it was contained, and a ring of char- 
coal of an inch in thickness strewed in its place around the periphery 
of the pot. The same was the case with the gardenia.” 

And, further on, he adds : — 

It is surperfluons to remark, that in treating plants in the manner 
here described, they must be plentifully supplied with water, since 
the air having such free access penetrates and dries the roots, so tliat 
unless this precaution is taken, the failure of all such experiments is 
unavoidable. 

“ The action of charcoal consists primarily in its preserving the 
parts of the plants with which it is in contact, whether they be roots, 
branches, leaves, or pieces of leaves unchanged in their vital power 
for a long space of time, so that the plant obtains time to develope 
the organs which are necessary for its further support and propaga- 
tion. There can scarcely be a doubt also that the charcoal undergoes 
decomposition ; for after being used five to six years it becomes a 
coaly earth ; and if this is the case, it must yield carbon, or carbonic 
oxide, abundantly to the plants growing in it, and thus afford the 
principal substance necessary for the nutrition of vegetables.” 

In regard to my own experiments, they were carried on in too 
general a way for me to mention here ; in fact, I have no memorandum 
of them. Suffice it to say, that layers, cuttings, and leaves alike seemed 
to root well in it, and with a much less per centage of loss than 
I had been previously accustomed to. It should be used in the place 
of sand, well powdered and kept moist, 

Calcutta : Your’s faithfully, 

V2th Septemheri 1846. A Member. 
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NOTE ACCOMPANYING A^FEW SPECIMENS OF WOOD FROM THE 

TENASSERIM COAST-*— PRESENTED BY EDWARD o’rILEY* ESU. 

My dear Sir, — I have the pleasure of forwarding per bearer the 
specimens of wood I promised some days ago,* I have* forgotten 
the name of the one unmarked specimen, but as it is inferior to the 
otlicrs, and bears the marks of damage from insects, it is not of 
much consequence. 

On my return to the Coast I will make a more complete collection 
and send them to you. 

Calcutta : I remain, &c. 

\{)th August, 184G. Edward O’Riley. 

No. 1. Anan , — ^The most useful jungle tree in the Provinces, im- 
penious to the attack of the white ant, and grows to a diamater of 
three to four feet. 

No. 2. Thengan. — (Kassia), common and very useful timber, 
scarcely inferior to the above, and equally serviceable, where the white 
auts have no access to it. 

No. 3. Thengycn , — very large-sized timber tree, but from be- 
ing scarcer than Nos. 1 and 2, and so extremely hard, is not in such 
general use. 

No. 4. Katzee , — A moderately-sized tree, growing principally on 
the higher lands, is useful for purposes where extreme hardness and 
sniootlmess of surface is required. 

No. 5. Yandaik . — ^A bastard ebony, produced on the liigher lands, 
where it may be had of considerable size and plentiful, used for 
planes and other instruments of carpenters work. 

No. 6. Peinana . — A large timber tree, plentiful and useful for 
any })urpose ; but does not stand the attack of the white ants. 

No. 7. Padank . — ^A veiy useful tree, and now in demand by the 
Commissariat of Madras for gun carriages. 

One other specimen not mentioned. 

* These specimens have been placed with others, from various parts of 
India, in the Society’s museum,, and are open to the inspection of the pub- 
lic. — Kns. 
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PROGRESS OF TEA CULTURE IN KEMAON) GURHWALL, AND THE 

DEYRAH VALLEY* CULTIVATION OF THE HOP PLANT IN THE 

HIMALAYA. 

Extract of a letter from Dr. Wm. Jameson, Superintendent H. C. 

Botanic Gardens^ N. W. Provinces; dated Saharunpore, 30M 

Octohery 1846. 

“ Previous to leaving Hawulbaugh I dispatched some parcels of 
tea seeds to you. I trust that they reached in good condition. I 
have some thousands for distribution, and you may intimate to the 
members of your Society that I shall be happy to supply them. In 
a letter received from you last season, you mention that some mem- 
bers are anxious to forward seeds to Ceylon to try them there in 
the hilly districts. If they still wish to have some this season let me 
know. Our tea plantations are thriving admirably ; the land appro- 
priated by Government has been all planted, and there are in addi- 
tion about one and a half lacs of young plants, and seeds to the 
amount of ten.(lO) lacs have been sown tliis season. In order there- 
fore to keep pace with the increase of the plants, I am about to re- 
commend to Government, an increase of two hundred acres to the 
plantations. On my recommendation GoveAment have divided the 
Chinese tea makers into three divisions, one of which is to be kept 
at Hawulbaugh, the second sent to Pooree, and the third to Deyrah. 
IVIy object in doing this is (the tea having been proved to be of 
superior quality) to employ the Chinese tea makers here as teachers 
to the natives attached to the establishment. If Government ac- 
quiesce in my views, we shall have the tea plantations this season in 
Kemaon consisting of 150 acres, and in Gurhwall 100 acres, and 
in the Deyrah Dhoon of 100 acres. The returns of tea this season 
is one-third more than ‘that of last, and in addition to black tea, 
we have made a series of different kinds of green tea, which, in 
appearance, are far superior to any thing seen in the market of 
Upper India. I had lately an interesting experiment performed at 
this manufactory. It is well known that teas are extensively adulte- 
rated ; to ascertain the extent to which it is carried on, I had a 
good sample of tea procured from Meerut, unrolled by the Chinese 
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manufacturers, and by them it was shewn, that two-thirds of the 
so called tea consisted of other leaves ! ^ * 

“ For some years an important and interesting experiment has been 
carrying on in the Deyrah Dhoon, viz. — cultivation of hops raised 
from hop sets And seeds received per overland route from England. 
For three successive seasons, the plants have flowered towards the 
end of the rains, a highly important fact, as it shews, that their cul- 
tivation may be attended with success, there being but little risk of 
injury from the rains, as they generally cease in the Dhoon in the 
beginning or middle of September, or about the time when this plant 
comes into flower. The hops therefore can be gathered, dried, and 
packed, during the remaining fine days of that month and in October. 
At Mussoorie too there is an extensive brewing establishment, where 
the hops can be tested; those now used there being all imported from 
Europe. If the above experiment is successful, there is nothing to 
prevent all the canteens in upper India being furnished with an ex- 
cellent kind of beer at a cheap rate, which would be a great boon to 
many of the soldiery, and would tend to do away with, to a certain 
extent, the use of ardent spirits.” 


RECIPES FOR PREVENTING THE RAVAGES OF THE CORN WEEVIL. 

COMMUNICATED BY T. J. FINNIE, ESQ. 

To the Secretary to the Agri~Horticultural Society of India. 

My dear Sir, — From the frequent allusions I observe in your jour- 
nal regarding weevil in grain, I conclude it is a desideratum to ascer- 
tain what will prevent the ravages of this destructive insect. I am 
glad to have it in my power to point out to you a simple and easily 
obtained vegetable that will preserve the grain put up in it for years. 
The leaves of the Melia Azedarach, or, as it is called in America, 
the pride of India, or China tree, called the Neem in Hindoostanee, 
is a sure preventive, and is universally usetl in the southern states 
of America. All that is required is to put a few of the leaves in the 
bam with each waggon load of com, whether maize or wheat, and to 
scatter some of the leaves between each tier of sacks of grain when 
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loading a ship. This is pretty generally known and extensively used 
in some districts in the N. W, P. of India, I observed it in the dis- 
trict of Cawnpoor, where the people preserve their grain in large pits 
made in the ground, which will contain from 300 to 500 maunds. 
Unless the grain is put up in pits it loses its vegetating powers. 

The Neem tree (Melia Azedarach) is highly valuable, and is exten- 
sively used in America for its medical properties ; it is ascertained 
to be one of the best vermifuges in nature, its elFect in dislodging 
worms is well known, it has ever been found a remedy against the 
tape worm. 

Camp Ettyapooram, District of TinneveUy : Your’s faithfully, 

20tk May, 1846. T. J. Finnie. 

P. S. — I also add an extract from an American paper. The plan 
appears reasonable, and I would recommend its trial. 

“ Remedy for the black Weevil, — Having never seen any remedy for the 
black weevil which has proved so destructive to the wheat crops after they 
have been housed or garnered in this part of the country, and I suppose gene- 
rally through the whole of the wheat-growing countries, 1 would state for 
the benefit of those whom it may concern, that I have discovered a sure re- 
medy, so far as my experience has gone, say for the last five or six years, 
which is simply this : One sack of Liverpool blown salt, thoroughly mixed 
with one thousand bushels of wheat, or half a bushel of salt to one hundred 
bushels. Since I adopted this plan, I have not seen a black weevil in my 
wheat, or houses where it is stowed away, although kept until it was very old ; 
but before this, my wheat was very often so cut and spoiled, as to be render- 
ed totally unfit for bread or market. The quantity of salt here recommend- 
ed is not sufficient to injure the wheat in flavor or taste ; and the remedy 
will be found as efficacious when applied to rice.’^ 

The Corn-Weevils. 

From the numerous statements and complaints that have been trans- 
mitted to me, I am inclined to believe that no insect does more mischief 
to stored com, in England at least, than these weevils, of which there are 
two species ; but neither of them are natives of this country, although 
one is perfectly naturalised. Probably the best plan will be to describe 
and figure these two species, then to relate their economy, and finally to 
investigate the remedies. These weevils belong to the Order Coleopteha, 
the Family CurculionidjE, the Genus Calandra,* and one species is called 
by Linnaeus — 

• Schiinherr, who supersedes established names, I think unnecessarily, has changed this to 
Sitophilns. 
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7. C. Oryza), the Rice-weevil. It is smooth, elliptical, and somewhat de- 
pressed ; some specimens are of a pale chestnut or ochraceous color, others 
are the tint of pitch, with every shade between the two extremes, ^regulated 
possibly by the age of the insect ; the head is semi-ovate, the base smooth, 
and capable of being withdrawn into the thorax ; it is sparingly punctured ; 
the eyes are not? at all prominent, but black, granulated, elliptical, and 
vertical ; the space between them has a deep V-sliaped groove, with a smaller 
one on each side ; the fore part of the head is elongated into a stout rostrum 
or beak, twice as long as the head, nearly cylindrical, straight, smooth, and 
sparingly punctured ; it is a little dilated at the base, with 4 grooves or 
lines of punctures, especially in the males, in which sex it is the stoutest ; at 
the tip is the mouth, which is very minute, but composed of 2 homy 
mandibles, serrated so as to form 4 large teeth, the maxillis are minute termi- 
nated by an oval lobe, with a slender triarticulatc palpus on the outside ; the 
horns are as long as the rostrum, and inserted on each side of it, close to 
the base ; they are 9-jointed, the basal joint is very long, and forms an elbow 
with the remainder ; the 2nd is subglobose, the 3rd obovate, the 4 following 
are short, more or less cup-shaped, the remainder forming a stouter ovate- 
conic club, the basal joint being by far the largest ; the thorax is twice as 
broad as the head, oval, but truncated at the base, with the angles rounded ; 
it is suddenly narrowed before, at the base of the head, and the whole surface 
is covered with large deep punctures, leaving a smooth line down the centre, 
but almost uniting on the sides ; the scutellum is minute and semi-ovate ; 
the elytra are about as long as the head and thorax, not broader, oval, but 
truncated at the base, and sometimes narrowed a little at the middle ; the 
dark specimens have 4 distinct orange-colored spots, 2 on the shoulders and 2 
near the tips, and there are regular rows of confluent deep little pits down 
the back, with lines of minute bristles between the alternate rows ; the wings 
are ample, and folded under the elytra ; the under side is coarsely punctured ; 
the 6 legs arc very strong, and rather short ; they are also punctured, 
especially the thighs, which are stout ; the shanks are short, slightly com- 
pressed, with series of minute bristles down the outside, and a short curved 
claw at the external apex ; the tarsi can be bent quite back against the 
shanks, and are 4-jointed ; the 3rd joint is bilobed, the 4th clavatc and fur- 
nished with 2 minute claws ; it is only one and three-quarters line long, and 
scarcely two-eighths broad. 

I have often in early life found these beetles amongst rice, from which grain 
it receives its specific name Oryzw, and it no doubt was originally imported 
from the East Indies with that important article of food ; but I have seen it 
infesting wheat from Ancona, sent to Mark-lane for sale in 1844, and from 
various granaries. Professor Royle also transmitted me specimens which 
were destroying East Indian wheat in the ships by which it was brought over 
to this country. 
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On cutting open the grains of the Ancona wlieat, 1 found at the base of 
the kernel, in multitudes of instances, a cavity containing a very small larva, 
curled up, of a dirty-white color, with a ferruginous homy head. This is 
the young grub of the weevil, and I have no doubt the egg is deposited by 
the female in this end of the grain, but I have never succeeded in obtaining 
the eggs or rearing the larvae. I could not help remarking, that however 
sound the grains might appear outside in this sample, there were scarcely 
any that had not been perforated ; and I could not find one in twenty 
that did not contain some of the beetles or grubs. The pupae that I found 
in situ were all dead, and consequently not such perfect objects as I wished 
to delineate : they are, however, like most weevil pupao, of a yellowish- 
white color, and soft, with the rostrum, antennae, legs, and elytra visible 
through the skin. 

It is evident they are preyed upon by a parasitic hymenopterous insect, for 
in one of the grains I detected an apterous blaekish-grecn specimen with rufous 
legs, but it was too much mutilated to draw from. I am pretty certain it is 
the same species, or closely allied to one, named Meraporus gmminicoUiy* 
which we often find in this country in July. 

The other species of com-weevil alluded to received the name of Curculio 
(/ranarius from Linnseus. It belongs to the same genus as the preceding 
beetle, and is now called — 

8. Calandra granaria. The granary-weevil is a httlc longer, and more 
smooth and shining than C, OryzcB ; it is somewhat depressed, and varies 
in color from a deep pitch to a dark chestnut tint ; the head is semiglo- 
bose, produced anteriorly into a longish, smooth, cylindrical proboscis, which 
is shortest and stoutest in the male ; it is slightly curved, and sparingly punc- 
tured, with 2 lines of punctures extending almost from the base of the head 
to the apex, forming two deep channels before the eyes, where the rostrum 
is dilated ; on either side of these are one or two lines of punctures : the eyes 
are black, vertical, ovate, finely granulated, and depressed ; the mouth, 
including the little strong jaws, maxiU'je, and palpi, is placed at the extremity 
of the rostrum : the antennse, which are as long as the rostrum, are inserted 
on the sides close to the base, they are nine-jointed ; the basal joint is long, 
stout, and clavate ; it forms an angle with the remainder, the second being 
subglobose, the third obovate, the four following more or less cup-shaped, the 
seventh being the largest,. the residue forming an oval, conical, little shining 
club, pubescent at the tip : thorax twice as broad as the head, oval, a little 
truncated and suddenly narrowed before, with a transverse impression ; 
greatly truncated at the base, which is bisinuated ; tho surface is coarsely, 
not closely, punctured with oval points ; scutellum minute and oval ; elytra 
exactly equal to the thorax and head, occasionally a trifle broader near the 


" Vide Curtis’s Guide, Gen. G3u./. 
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base, being ovatc-truncate, and not covering the apex of the abdomen ; there 
arc 9 deep punctured channels down each, producing short pale bristles, and 
the 2 raised furrows on each side the suture have a line of long punctures ; 
wings, none, or rudiments only : the under side is covered with exceedingly 
large punctures : the 6 legs are punctured, strong, and stout, especially the 
first and last pail-s ; the thighs are stout ; the shanks are shorter and straight, 
the anterior are crenulated inside, and they all have a hook or claw at their 
extremities ; the tarsi are reflexed and four-jointed, spongy beneath, basal 
joint subclavate, second ovate, third broader, slightly bilobed, fourth clavate, 
and furnished with two minute claws : length nearly 2 lines, breadth two- 
thirds. 

It is remarkable that whilst C. Oryzee has a pair of servicca]ble wings, G, 
Oranaria is destitute of the organs of flight, at least in this country.* I 
regret that I have no experience regarding the transformation of this, species, 
for all my attempts to rear It have been unsuccessful. In June, 1844, I 
carefully examined some barley in a box, which I had procured the previous 
autumn ; numbers of the weevils had hatched, and many were lying dead, but 
I could find neither eggs, larv®, nor pup®. Leuwenhoek and Olivier, however, 
will supply this deficiency ; the former of these authors made many obser- 
vations, which were published as long back as the year 1687, and the latter 
in the ‘ Encyclopddie Mc^thodique.* It has been ascertained that after the 
weevils had paired, the female made a hole in the grain of wheat with her 
rostrum and deposited an egg in it, from whence hatched a little maggot, 
which during its growth ate out the entire contents, and then changed to a 
pupa in the empty husk, and eventually the perfect beetle ate its way out. 
The maggot is nearly a line long, very white, soft, and elongated ; tho body is 
composed of projecting and rounded segments, and is furnished with a large, 
horny, round, yellow head, with teeth or jaws to nibble the substance of tho 
grain. Only one maggot is found in each grain, as it is no moi’o than is 
necessary to support it whilst it is in that state.f The pupa is a clear-white, 
and t’^nsparent, so that one can distinguish through the envelope the rostrum, 
antenn®, and the other members of the insect. In this state, of course it 
takes no nourishment, but lies dormant, and only shows symptoms of life by 
moving its abdomen when it is disturbed. Eight or ten days after this 
metamorphosis the weevil bursts tho filmy skin in which it is swathed, and 
pierces the epidermis of the grain to form an aperture and leave its prison. It 
is the maggots which make the greatest havoc amongst the corn, yet it is 
evident that tho weevils also feed upon it, as they arc sometimes found, of a 
dark color, enclosed in the grains. 

It is well known that a certain degree of heat is necessary to invigorate 
these weevils and induce them to copulate. If tho temperature be under 8® 

• It is very probable that in warm latitudes these organs may be fully developed. 

t Encyclopedic M^thodique, vol. v. p. 488. 
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or 9® (50° or 52° Fahr.) the sexes have not sufficient energy to search for one 
another ; they live in a state of repose and even of torpor if it be cold, 
and are then incapable of mischief. On the return of spring, especially in 
countries where that season is sufficiently favorable to raise the temperature 
to 10° (54° Fahr.), the sexes pair ; this happens about April in the south of 
France, and they go on propagating until the end of August : so that the 
destruction of grain is much more considerable in the southern than in the 
northern provinces. The warmer it^i’s the oftcner they pair, consequently 
the female lays her eggs every month when the heat is sufficiently great, but 
as soon as the mornings begin to be cold she ceases to lay ; and such is tlie 
vast multi])llcatlon of this insect sometimes in the granaries and magazines of 
France, that of a heap of com, nothing but the husks is left, and all kinds of 
grain are acceptable to the granary-weevil. 

From the moment of pairing until the time when the weevil is hatched 
occupies about 40 or 45 days, from which it is evident that there arc many 
generations in a year, which, as I have shown, multiply more rapidly in 
a hot country. From a very curious table, established upon the multipli- 
cation of the weevils, by adding together the number of each generation, 
the result obtained is a sum total of 6045 individuals proceeding from one 
pair only of weevils during a summer, namely, during five months, dated 
from the 1 5th of April to the 15th of September, when the thermometer 
is above 15° (nearly 66° Fahr.), and it never descends much lower in the 
southern provinces of France. As Olivier says, " One cannot be any longer 
astonished that enormous heaps of corn are sometimes so speedily devoured.” 
As soon as the female weevil has been impregnated, she plunges deep into a 
heap of com to lay and conceal her eggs immediately under the skin of the 
grains ; she makes a puncture where it is slightly raised in this part, and 
forms a little elevation wliich is scarcely perceptible. These holes are not 
perpendicular to the surface of the grains, but oblique, or even parallel, and 
stopped with a kind of gluten the color of the corn. The female never lays 
more than one egg in each grain, which is not long in hatching, and when 
lodged in the grain, is perfectly secure from changes in the atmosphere, 
because the excrement that it makes seems to close the opening by which it 
entered, and even when the corn is removed it is not incommoded by any 
shaking it may undergo. 

It will be observed that the weevils are not found on the surface, but 
some inches deep in the corn-heaps ; it is there chat they live, very often 
couple, and that the females lay their eggs. Moreover, on looking at a 
heap of com, one cannot detect the operations of these insects in the grains 
where they are lodged ; they have the same form, the same appearance, 
they seem to be as large and as firm as those wliich are not attacked : it is 
only by the weight that they can be detected, and on throwing a handful from 
a heap into water, the diseased grains will float. So long as the weather 
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remains hot the weevils do not quit the com-heaps they have invaded, 
unless they are obliged to abandon them by stirring the com with shovels 
or passing it through a sieve. When the mornings begin to bcf cool, all 
the weevils, young and old, abandon the corn-heaps, which are no longer 
a retreat sufficiently warm for them ; they retire into the crevices of th(5 
walls, into the cracks in wood and planks; sometimes one even' finds them 
concealed behind the hangings, indeed wherever they can find a safe abode 
that secures them from the cold, which makes them desert the granaries. 

It is, however, 'wrong to suppose that the weevils remain in a torpid state 
during the whole of winter, to regain, on the return of spring, the corn-heaps 
which they have aT)andono(l, and to commence laying eggs there. A general 
and constant rule amongst insects is, that those which have paired die soon 
afterwards, the males almost immediately, the females as soon as they have 
performed their ofiice of laying the eggs, and that they pass the winter in the 
egg or larva state. It is undoubtedly seldom that those which have not 
fulfilled the destiny of nature can brave the rigor of the season, and do not 
perish before the ensuing spring. The weevils seem to love darkness and 
to remain undisturbed, since, when they are exposed to the daylight they 
scamper off to conceal themselves. Such is Olivier’s account. 

There is one thing to be borne in mind regarding the corn-weevils, namely, 
that in this country, at least, they are never found in corn-fields, the eggs 
are consequently not laid until after the wheat or barley has been threshed 
out, and the C. Oryzw requires a much higher temperature to invigorate 
it than the C. granaria does ; it is therefore only under very favorable 
circumstances, such as an unusually hot summer and mild winter, or in 
granaries naturally warm from local circumstances, or in the close holds 
of ships, that this species can cause any alarm in our temperate climate. 
It is in the East and West Indies far otherwise, and even in the south 
of Europe, as wo have seen by the wheat from Ancona. Mr. Sells, ^vho 
had resided in some of the West India Islands, stated before the Ento- 
mological Society that ‘‘ C. Oryzw was exceedingly abundant in the stores 
there, destroying great quantities of Indian corn and rice, and, to prevent 
its attacks, it was necessary to expose the grain to the sun, and to winnow 
it frequently.”* 

It is the C. granaria which docs incredible mischief to our stored com, as 
may be collected from the remarks already made, and barley and malt suffer 
the most from their inroads. I put these beetles into a box with barley, 
maize, beans, peas, and wheat one autumn, and in the spring I found the 
barley was all eaten out, and a few grains of the maize wei-e completely exca- 
vated ; but the wheat, peas, and beans were untouched. On the other hand, 
in December, 1843, I received some wheM and black oats from Lynn, in 
Norfolk, in which the weevils abounded and had caused a great waste. The 

• Transactions of the Entom. Soc., vol. i. p. Ixxviii. 
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season suited to the propagation of the corn-weevils appears to be uninter- 
rupted, for I have observed them in extensive flour-mills in Norfolk in the 
spring ; in Juno and July they were abundant in the sweepings of a malt- 
house in Norwich ; in September and the three following months in granaries, 
and during the winter they attacked and ate up some pearl-barley ; and at 
certain congenial periods the beetles may be seen in multitudes, even on the 
outside of granaries and malthouses in London. 

So important is this subject, that a variety of remedies have been succes- 
sively proposed for many years, which I shall now consider ; and, although 
some of them may appear trifling, they will not only show how far advanced 
we are above our ancestors in such knowledge, but they may chance to 
elicit better modes of application, and even to suggest new ideas. We 
first hear of fumigation, with herbs having a strong and disagreeable odour ; 
but this seems to have been useless, as the weevils, by burying themselves 
amongst the grain, are by no means incommoded, whilst the corn has 
suffered from fetid and disgusting scents which have been communicated 
to the grain. It is even asserted that the scent of spirits of turpentine 
appeared to eause the Weevils no inconvenience ; but I think if it had been 
persevered in for several consecutive days, excluding at the same time the 
ingress of air, that it must have destroyed them. The fumes of sulphur are 
said to be equally inefficient ; and all these fumigations are still less adapted 
to destroy the larvae, as the smoke cannot penetrate amongst the grain. 

Olivier* also says, Some have imagined, by putting the com in pannelled 
cellars, or by sifting it in winter, the com would be secured from the 
weevils ; but this is a great mistake, for, independent of the difficulty of 
preventing its germinating and rotting, the weevils would be undisturbed, and 
more sure to commit their ravages. The sifting is likewise useless in winter, 
as the weevils have then left the com-heaps ; the eggs are also so well glued 
to the grain that it is impossible to separate them by sifting or stirring with 
the shovel. Experiments have proved that a sudden heat of 19® (about 75® 
Fahr.) is sufficient to destroy the weevilsf without burning them ; but this 
would not suffocate the insects when they are buried in a heap of corn. It has 
been observed that a heat of 60® or 70® (167° or 190° Fahr.) is necessary to 
kill the weevils in the stove ; but this excessive heat, which lias the advantage 
of destroying the eggs and larva) inclosed in the grain, is capable of drying 
the com too much, even of burning it, and yet does not preserve it from the 
insects secreted in the granary, which will come out and attack it if there 
be no other for them.” 

* These suggestions are translated from the Ency. M6th., vol. v. p. 444. 

t The discrepancies and attendant doubts regarding these subjects are fit inquiries to be 
made by some talented chemist and entofiiologist ; but as the time such experiments and 
investigations require cannot be expected to be made by scientific men without remuneration, 
it is to be hoped that some plan may be adopted by the Government in this enlightened age 
to settle such important questions which would be doing an essential service to the country. 
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Fn a short communication to the Entomological Transactions, some valuable 
(lata upon this point are furnished by Mr. Mills, who was in Madeira from 
Januar}^ to August, 1835. In that island he thinks the eggs are firs*t deposited 
vv^hilst the maize is in flower, and he ascertained that he could hatch the eggs 
at 110° of Fahr., whilst from 130° to 140° of heat killed them. He adds, “ A 
gentleman of the name of Wilkinson in Madeira, has now established a 
heated room with hot- water pipes, in which ho receives as many as 800 bags 
of wheat at a time ; these become heated through at about 135°, and the 
wheat, when resifted, is perfectly cleansed from these noxious insects, and 
makes quite as good broad as before. I also tried some of it in the ground 
that had been subjected to this heat, and it came up.*’* 

Olivier then recommends a ventilator to introduce cold air which has already 
been discussed in the remedies proposed for the Grain-moth,” as well as the 
forming of little heaps of corn in the spring to act as decoys. He says that 
when the weevils have taken possession of them, boiling-water should be 
poured on the heap, at the same time turning it over with a shovel, in order that 
the heat may penetrate everywhere : it ought afterwards to be spread to dry, 
and then sifted to free it from the dead weevils. This should be done at the 
commencement of spring, before the eggs are deposited, by which precaution 
a fresh generation is stopped.f The introduction of cold air is, I expect, 
to be recommended for various reasons : at Lynn in Norfolk I have heard it is 
the practice and the readiest way of getting rid of the corn-weevils, to 
expose an empty granary to two or three nights’ frost by setting all the 
windows open. 

In a French work we are told X it is an excellent plan ‘‘ to lay fleeces of 
wool, which have not been scoured, on the grain ; the oily matter attracts 
the insects amongst the wool, where they soon die, from what cause is not 
exactly known. M. B. C. Payrandeau related to the Philomatic Society 
of Paris, that his father had made the discovery in 1811, and had since 
practised it on a large scale.” 

After all that has been said, I shall only revert to the necessity of keeping 
storehouses clean and aired, and I have the authority of gentlemen of great 
experience in London to state, that by stirring or turning over the malt 
frequently, and taking every opportunity of whitewasliing the walls when- 
ever the granaries are at all empty, they experience no loss from the insects 
I have just recorded. — [From a paper entitled " Observation on the various 
insects affecting the Com crops,” by John Curtis, F. L. S. in the last pub- 
lished volume, vol. vii., part 1, of the Journal of the Royal Agricultural 
Society of England.] 

* Observations upon the Corn-weevils, by William Mills, lisq., F. L. S. Trans. Ent. Soc. 
vol. i. p. 24J. 

♦ Ency. Mfethod. vol. v. p. 444. 

J Bulletin dcs Sciences Agric., July 1826, p. 24. 
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CAPABIl^-ITIES OF CHOTA NAGPOaE FOR THE CULTIVATION OF 

COFFEE. 

Extract of a tetter from Lt. Cot. J. R. Ouseley, G. G., S. W. 

Frontier, dated Burkaghur, 2Ath October, 1846. 

“ I have much pleasure in sending answers to the queries of a Ceylon plan- 
ter relative to ooffee ; and as it is desirable as much information should be 
given as possible, I send a copy of my last coffee report and register of rain 
fallen during the year : we have showers all the year round. The coffee 
grown here, used by me, is pronounced to be finer than any ever seen, and of 
better flavor.” 

1 . How far is Chota Nagpore from Calcutta, and in what direction 
by compass I 

About 209 miles from Calcutta : Chota Nagpore being nearly West : 
a little North of W. 

2. Wliat is the extent of land under coffee cultivation in that dis- 
trict at present ? 

The Government experimental plantation is 11 acres, 2 roods. 
My own about 10 acres ; the Government plantation will be extended 
about 42 acres this year. 

3. What is the description of soil in which the coffee is planted ? 

Light reddish soil, but rich and productive. 

4. Was this a virgin soil, and was it open land or covered with 
forest ? 

The soil was under cultivation when taken in for coffee, it was un- 
der oil seed and light Khurreef or paddy, upland. 

5. What is the greatest elevation at which similar land, or land 
covered with large forest trees and good soil, can be obtained in the 
vicinity of the present plantations ? 

From 2 to 3,000 feet above the sea, table land : similar lands for a 
hundred miles East and West, and 50 North and South, all open, 
clear, and fit for coffee. 

C. Is labor plentiful, and at what rate procurable? 

The best earth-workers in India, Dhangurs, are the people of the 
country, and to be had for 1 anna a day or 2 Rs. a month ; are to 
be had in any numbers. 
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7 . Wliat is the language spoken by the inhabitants ? Bengalee ? 
Hindee ? Oordoo ? or what ? 

Cole and Hindee, but all speak the latter well enough to be un- 
derstood. 

8. What is tjie nearest shipping port to Burkaghur, and -what sort 
of road between ? 

Calcutta. The road, earliest part, being a made one, as far as 
Burdwan : my supplies come on hackeries from Calcutta in 20 
days. 

9. What is the expence of transport from Burkaghur to that port 
per hackery load or package ? 

Hackeries are to be had for 16 rupees the trip. 

10. Is the means of transport abundant and easily to be obtained ? 

Abundant, and, on a greater demand, hundreds of hackeries would 

be supplied. 

1 1 . Are the seasons in Chota Nagpore similar to what you have 
in lower Bengal, or are they wetter or dryer ? or in what other res- 
pects do they differ ? 

No : very different from Bengal, being dryer and cooler; the average 
height of the thermometer being about 75°, and showers all through 
the year. 

12. Has the Pluviameter been noted at Burkaghur? if so, how 
many inches of rain per annum does it exhibit ? 

The Pluviameter gives this year an average of 10 inches a month, 
for June, July, August and September. 

13. What is the maximum and minimum range of the thermome- 
ter .throughout the year, and the mean daily temperature of the 
hottest month ? 

In May, the hottest month, the mean would be about 83°. It 
seldom freezes in the cold weather, or from December to February. 

14. Is the climate reckoned a healthy one for Europeans? and can 
they bear exposure to the sun at midday with impunity ? (Here we 
are out all day long..) 

The climate is very healthy for Europeans : we do not expose our- 
selves in the hot months, not having occasion. Natives from other 
parts of India dislike the climate, being too cold for them. 

1,5. Arc the necessaries of life abundant ? 
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At present rice sells from 80 to 90 seers for a rupee. Boot gram 
for 40 seers, kalye or oorid 70 or 80 seers, sheep 1 rupee each, 
lambs 8 annas, fowls 30 to 50 for a rupee, cows 3 to 5 rupees, 
bullocks 7 to 10 rupees. 

16. Are the inhabitants a steady race, willing to work for pay? 
or effeminate and lazy, like the Bengallees ? 

The Natives are stout able men, willing to work, and very unlike 
Bengallees. 

17. Is limestone or other material (say kunkar or shells) for 
lime-making found in the district ? Is brick, clay, ditto ? 

Lime kunkar, or limestone (both kinds) abundant. 

18. Is timber of sufficient scantling for houses, stores, &c. pro- 
curable ? 

The finest sal trees for timbers of 30 feet long by 18 inches. 

19. Are artificers procurable in the district? viz: sawyers, car- 
penters and masons, and at what rates of pay per month ? 

All sorts of workmen are procurable : a good mason 8 to ,5 rupees : 
a carpenter 10 to 5 rupees : a blacksmith 10 to 5 rupees. 

20. Are implements procurable, such as pit and cross saws, felling 
axes, quintanees, pickaxes, crowbars, &c. 

We get all implements such as saws, axes, &c. from Calcutta. 
Hoes, &c. are made in the district ; iron being abundant and of 
excellent description. 

21. Is the high land in the vicinity of Burkaghur, intersected by 
streams of water at all seasons of the year ? 

There are a vast number of little streams in all directions, some 
dry up, and others flow all the year, 

22. Upon what terms could a grant of land (say from .500 to 1000 
acres) be obtained in this district? I mean forest or other virgin 
soil adapted for cultivation of coffee, and at a suitable elevation? 

For 1,000 acres oi forest lands, 10 or 12 miles from Chota Nag- 
pore, I think 25 or 30 Rupees a year would be demanded ; if open and 
nearer, 100 or 200 Rupees, according to the quantity of low land in- 
cluded. The whole country is from 2 to 3,000 feet in height above 
the sea. 

23. What degree of encouragement and support would an ex- 
perienced planter settling himself in the district with a view to the 
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cultivation of coffee on a large scale, receive from the local authorities 
and other parties interested ? 

From myself, as the head of the office, I could insure every en- 
couragement and assistance, as also from my subordinates in charge 
of the districts. Nothing would give me greater pleasure than for- 
warding so desirable an enterprise as that proposed by the Ceylon 
planter. It is not like indigo, when forced labor is so often resort- 
ed to, and when native agents are guilty, frequently, of such gross 
abuses, breaches of contract, and ultimately of the peace. This is a 
standing crop, and could only be superintended by the speculator 
himself. 

To C. Beadon, Esu., Under-Secretary to the Government of Bengal. 

Sir, — I have the honor to forward for the information of the 
Ilon’blc the Deputy Governor of Bengal, a report on the state of the 
Government Experimental Coffee Garden, established as by order of 
Government, dated 10th July, 1843, No, 743. 

2. The extent of the present garden is eleven acres, two roods, and 
contains in all 3,728 plants, of which 321 arc this year producing 
fruit ; 562 will next year, and the others are of smaller size. White 
ants arc the only enemies to the plants. Many plants are destroyed 
yearly by them. 

3. The seed from which the plants are now renewed, grow in my 
private garden, and are from Mocha stock, on which very favorable 
reports have lately been given on small samples of coffee sent to 
England, copies of these I have the honor to send. — [See page 139.] 

4. On the establishment of the plantation, the soil was duly 
reported on, and it appears to be peculiarly well adapted for coffee 
cultivation, but as the rainy season affects the flavor of the coffee, if 
over-abundant, I beg to send a register I have kept of the rain 
that has fallen this season, from the 1st June to the 9th October. 
This moderate and gentle fall of rain is just what I understand 
induces the most luxuriant crops, and imparts a delicate flavor to 
the coffee. We have rain in showers at times all the year. 

5. With the permission of the Government, I would, without ad- 
ding more than the annual rent to the expense, extend the planta- 
tion along the same ridge of land to the extent of about forty-two 
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acres, so as to establish a certain and unfailing supply of plants for 
the people of the country. I shall he able to supply plants sufficient 
from my own stock in the first instance. 

The present expense is 2 gardeners, per annum lls. 72 0 0 

Wood, bamiboos, grass, ropes for wells, &c. &c.. . 20 0 0 

Annual rent of 10^ acres, .. .. .. 12 0 0 

104 0 0 


To this would be added for the extra land above 
mentioned, about 


Governor General AyenVs 
Office^ Chota Nagpore : 
The ISfh October, 184(). 


30 0 0 


0 0 


Total Rupees . . 134 
I have, &c. 

(Signed) J. R. Ouse ley, 
Governor General's Agent and Commr. 


Register kept at Chota Nagpore of Rain* that fell from the 1^^ June 
to the lOM October 1846. Guages Nos, 1 and 2 on the top of 
the House, No, 3 on the Ground, 



REPORT ON WOOL, THE PRODUCE OF THE FIRST CROSS BETWEEN 
CAPE MERINO, AND JUSSULMERE SHEEP. 

Extract of a letter from H. Hamilton Bell, Esa., dated Agra, 
20^A October, 1846. 

“I send you by this day’s. ddk banghy, 'as likely to be of some 
interest to your Society, a small parcel of wool, from the first cross 
of the Cape Merino, and Jessulmere sheep, and I think you will 

* We think it unnecessary to give the daily detail as the total of each 
month appears sufficient. — E ds. 
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consider it not unworthy attention and promising, as a really line 
wool on the third or fourth cross. The Merino rams suffer greatly 
from the extreme heat, and require a good deal of attention ; 
but they seem healthy. I am, however, a little doubtful of- any result 
from my expenment. Little pasture land is now left in these zillahs, 
and after the rains have ceased for a month or two, it affords little 
sustenance. I have found a moderate feed of grain indispensable, 
and I scarcely anticipate a return from the wool that would repay 
the expense. Some of the ravines on the banks of the Jumna have 
a good deal of grazing land fit for sheep, and one of my villages is 
situated amongst them ; but it is out of the way, and I cannot trust 
my flock at a distance under native care, at all events, till the breed 
has been brought as close to the Merino as seems necessary.’’ 

fTho above muster was referred to a party who has lately arrived from the 
woollen manufacturing district of England, and whose practical knowledge 
of the article is great, and he reports it " a very clean, useful article to the 
manufacturer, and, in the state of the sample, every way equal to it in 
quality and cleanliness : would be worth about 14 pence per lb. in the English 
market some two or three months ago.” It is, however, worthy of remark, that 
to judge properly of the value of this wool, it would be necessary to have a 
whole fleece taken oflF and folded up tmbroken, as the quality will vary much 
in different parts of the fleece. — Eds.] 


ON THE SOURCE OF THE CARBON AND NITROGEN IN PLANTS, AS DERIVED 
FROM THE SOIL. 

By I’. F. IT. Fromrkrg, First Assistant in the Laboratory of the 
Aijriculturai Chemistry Association of Scotland. 

JIaving lately seen the results and opinions on the action of humus and the 
origin of ammonia in the soil, which have been obtained and stated by my 
friend and teacher, the celebrated chemist and physiologist, Professor Mulder 
of Utrecht, called in question in a recent periodical, (the Agricultural 
Magazine^ April 1845), and supposing that some to whom Mulder’s name 
and book (the Chemistry of Vegetable and Animal Physiology) are not so 
well known as they ought to be, may be persuaded by these remarks that 
Mulder is not worthy of entire credit, I have thought it my duty not only as 
Mulder’s pupil and translator, but also for the sake of tnie science, to make a 
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few observations, with the view of fairly representing his experiments, as 
contained in his memoir, entitled On the Condensation of the Nitrogen of 
the Atmosphere in the Soil, and on the Nutritive Properties of the Organic 
Constituents of the Soil for Plants.” 

The opinions of Mulder which have been impugned are, 

Ij?/, That the several organic constituents of the soil, namely, the humic, 
ulmic, gcic, crenic and apocrenic acids, after being combined with ammonia, 
are, as such, taken up by the roots and assimilated by plants, on the ground 
that the compounds which these acids form with ammonia are so very readily 
soluble in w'ater, and because these several acids possess polybasic properties, 
by which they are enabled to form combinations with potash or soda, ammonia, 
lime, magnesia, and oxide of iron, in which scvci*al of those bases are present 
at one and the same time. 

2ndy That ammonia is formed in the soil by the combination of the nitrogen 
of the atmosphere with hydrogen in the nascent state, as liberated during 
the decay of vegetable and animal substances in the soil. 

These opinions Mulder has, I think, very fairly, derived from a number of 
experiments of great value and originality. 

The objections stated in the periodical above alluded to are, that these 
experiments were partly unfair and in part were wrongly interpreted, and 
that Mulder’s opinion in regard to humus is incorrect, inasmuch as the 
excretions from diseased elms consist of humus, it being, according to Liebig, 
absurd to suppose that a diseased plant could form the substance to which 
its health and vigor are to be ascribed ; and, further, because charcoal has 
been discovered to increase the growth and heighten the color of plants. 
Several other arguments are also adduced, which, however, like those advanced 
for Liebig’s theory concerning the origin of ammonia in the soil, I shall here 
pass unnoticed, as being almost entirely speculative. The only one wdiich 
deserves more attention, and which I shall afterwards have occasion to refer to, 
is that which refers to the inert or indififerent properties of nitrogen, from 
which a direct union with hydrogen would appear to be impossible. 

It will, therefore, be my first object to shew that Mulder’s experiments are 
neither unfair nor their results incorrectly interpreted. 

I. Of his experiments upon humic acid 1 may be permitted here to give 
a full account, which has not been done in any other than the original 
language. I may mention, beforehand, that I had an opportunity of person- 
ally inspecting the progress of the experiments to which I shall refer. 

Mulder selected an apartment perfectly free from exhalations. In it he 
placed, close to one another, several glass vessels of equal size. These vessels 
were <livided into sets, (each set being composed of five vessels,) and con- 
tained different substances, as mentioned below. In each set he placed the 
seeds of five different plants, namely, a, brown beans ; 6, white beans ; c, 
garden peas ; d, barley ; «, ,oats. They were kept moist with distilled 
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water. The experiments continued from the 16th of May till the 16*tli of 
Juno 1843, and the results M’ere as follows : — 


Components. 

Set 1. Containing coarse sand, thoroughly i 
washed with distilled water. ' 

M 2. Coarse sand, nrrixed with one per cent. ; 

of wood ashes. | 

,, 3. Coarse sand, ashes, and ulmic acid j 

from .sugar. ! 

,, 4. Coarse sand, ashes, and apocrenate 
of ammonia: 

,, 5. Sand, ashes, and humatc of ammonia 

from garden mould. 

,, 6. Sand, asho.s, and humic acid from 
garden mould. 

,, 7. Sand, ashes, and aqueous extract of 
humus, «. e. mould boiled out with 
water, and the solution concentra- 
ted by evaporation. 

8. Sand, ashes, and ulmatc of ammonia 

from sugar. 

9. Sand, ashes, and humate of ammonia 

from peat. 

,, 10. A quantity of common soil. 

,, 11. A mixture of charcoal, first licatcd 
to redne.ss, and then cooled in a 
closed vessel, with wood ashes. 


Results. 

Very imperfect—the plants were scarcely 
four inches long, and almost all withered. 

a Did not grow — b very weakly — c tolerably 
well— d very imperfectly— c a little better. 

a Imperfectly— 6 tolerably well— c very well 
— d not at all — e very well. 

o, 6, c, and d, did not grow— c very weakly. 

None of the seeds grew ? 

a Very luxuriantly— 6 not at all— c imper- 
fectly— d not at all— e tolerably well. 

Only d grew up, though weakly. 


a, b, c and e most beautifully— d imperfectly. 

a, 6, c and c equally beautiful— d not at all. 

Exactly the same results as in No. f). 

All .succeeded, but were far inferior to the 
plants grown in the three last experiments. 


From these accurately conducted experiments Mulder draws the following 
conclusions 

1 . That rain-water and atmospheric air are insufficient to support the life 
of plants. 

2. That rain-water, wood-ashes, and air, are equally insufficient. 

3. That the aqueous extract of humus contains too small a proportion of 
organic matter, to afford to plants all that they require. 

4. That ulmic acid from sugar, though devoid of nitrogen, is really advan- 
tageous to the growth of plants. 

5. That humic acid from garden mould is very useful in veg« tation. 

6. That humate of ammonia, from peat, is advantageous to the growth of 
j>laiits. 

7. That charcoal and ashes are inferior to arable soil, or to the substances 
mentioned in 5 and 6. 

I may remark, that the same substances often acted differently upon dif- 
ferent plants, as might have been anticipated ; and this is possibly one of the 
reasons why different experimenters have obtained diftcrent results and have 
come to different conclusions. 

But what I would now more especially allude to is the assertion that, in 
the experiments (8 and 9) in which humate and ulmate of ammonia were 
used, the plants grew so well, on account of the ammonia, and that the ex- 
periments conducted with sand and ashes were not fair, inasmuch as this was 
not a fair condition for plants to grow in. 

Now, I would ask, if the plants grew there on account of the ammonia, 
why Nos. 4 and 5 failed, and why No. 10, though the materials contained very 
little ammonia, succeeded very well ? I will not advert to the imperfect sue- 
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cess of No. 11, which, according to Liebig’s theory, ought to have succeeded 
best ; but, confining ourselves to Nos. 4, 5, and 10, 1 would ask if a rule in- 
adequate to explain every case ought to bo considered as certain, or rather if 
a theory which explains certjiin results, but leaves other results, obtain- 
ed under analogous circumstances, unexplained, is deserving of the sup- 
port of the unpi-ejudiced ? It may perhaps be said that the apocrenic acid 
and the humic acid from mould differed so much from ultuic acid obtained 
from sugar and humic acid from peat, that they entirely prevented the action 
of the ammonia w ith which they wei*e combined. But this objection pos- 
sesses very little weight, and, as T know of no other which could be advanced, 
I shall proceed with the consideration of another and more important objec- 
tion, namely, the alleged unfair condition in which plants are placed when 
grown in sand, ashes, and water. 

As to this, I would ask — if plants require nothing but carbonic acid, 
water, and ammonia, (all of which they ought to have obtained from the air,) 
and a few inorganic compounds, wliich, as is proved by the experiments of 
Wiegmann and Polstorff, are gradually dissolved from the sand, through the 
protracted action of the atmosphere, but which were in this case previously 
supplied by the wood-ashes — if, I say, plants require nothing else, why was 
the sand, &c., an unfair condition for the plants to grow in ? All that the 
roots require — moisture, darkness, a certain degree of heat, and the access of 
atmospheric air-^was here present, and, nevertheless, this is called an unfair 
condition, I am unwilling to call this assertion a pretext for avoiding ex- 
planation of discussion on account of a conviction of the weakness of tlic 
principles advocated. 

It is easy enough to maintain a theory, if we are allowed to bring it into 
operation in tlie manner most suitable to the theory itself, but both imparti- 
ality and respect for the opposite theory induced Mulder, to prevent, as much 
as possible, the plants from obtaining their organic food fi-oiii any other 
source than the atmosphere ; hence, if this experiment had succeeded it 
would have been a most brilliant proof of the truth of Liebig’s theory ; but, 
had the plants been placed in a so-called fair condition, by which, 1 presume, 
is meant certain admixtures of organic matter, the experiment, however 
successful, could not have been considered by an impartial judge as any proof 
whatever of the correctness of his principles. 

I shall for a moment advert to what Liebig calls absurd — the formation by 
a diseased plant of a substance to which its health and vigour are to be as- 
cribed. I would beg to place the question in a somewhat different light. Is 
it not very natural and obvious that a product of a plant, when no longer 
under the influence of vital action, and hence in a state of putrefaction, should 
first be converted into those substances which, in the growth of plants, con- 
stitute the transition to a perfect organization ? If the question regarded 
some special substance, gum or resin for instance, excreted in consiMpiencc of 
a peculiar direction of vital action in healthy plants, it would be absurd to 
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assume that these excretions, as such, were proper food for the i)laiit ; hut 
Immus is a general product into which all putrefying organic bodies are con- 
verted, and can, therefore, by no means be termed an excretion, * The pro- 
duct of the diseased elm in question was evidently no longer under any influ- 
ence of the vital action when it was converted into humus, and hence a differ- 
ence should be made between the immediate and peculiar product of a certain 
disease, and the secondary state of humus into wliich this product is subse- 
quently changed.. 

The well-known fertilizing action of cliarcoal requires, indeed, no other 
explanation than its characteristic property of condensing gases, through 
which, a large quantity of atmospheric air being condensed within a small 
space, and in a condition as yet unknown, a far larger proportion of oxygen 
and nitrogen is afforded to the putrefying matter, as J shall afterwards have 
an opportunity of explaining ; hence, therefore, it has no direct relation to 
the production of carbon in plants. 

I think it proper to advert here to some opinions of Professor Jolinston 
upon this point,* which tend to shew tliat this distinguished w riter agrees 
completely wdtli Mulder’s views. He says that experiments have proved that 
the bulk of oxygen exhaled hy the leaves is generally smaller than that of 
the carbonic acid absorbed by them — a fact wliich lias induced Berzelius and 
P<irsoz to assume that, not the carbon of this carbonic acid, but carbon in 
some lower state of oxidation (according to Parsoz, carbonic oxide) is re- 
tained by the plant. Further, that, as far as is yet kiiomi, neither the stem 
nor the roots liavo the power of decomposing carbonic acid or secreting oxy- 
gen. If, therefore, plants take up carbonic acid from the soil, it must either 
he in small quantity, or the bulk of oxygen separated by the leaves during the 
day must he considerably greater than that of the carbonic acid taken up by 
them, or else the stem and the roots must have the power of secreting oxygen 
also. The two latter eirciimstaiices appear to be in the opposition to experi- 
ence, and hence the former is also untenable. 

The same writer further remarks, that as the coloring matter of Phytolaca 
decandra and of Rubia tiuctorum are absorbed by plants — that of the for- 
mer penetrating, as shewn by JBiot, in the case of a white hyacinth, as far as 
the flower — this proved the possibility of organic substances entering through 
the roots into the circulation of the plant. Davy has also shewn that plants 
of mint grow vigorously in solutions of sugar, gum, jelly, &c., even when the 
soil in which grass grew was w atered with those solutions, the plants throve 
better than when common water was applied. 

Though I admit, therefore, that the quantity of carbon which the plant 
derives from the assimilation of soluble organic substances in tlie soil varies 
with circumstances, I consider it most absurd to suppose that, when the 
water in the soil is impregnated both with soluble organic and inorganic 

^ " Lectures on the application of Chemistry and Geology to Agriculture,” pp. 88-205. 
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substances, tlic roots should have the power to select the latter and to refuse 
the former, 

II. No^^, proceeding to the very interesting experiments on ammonia, I 
shall again commence by giving a simple account of the experiments them- 
selves, and then go on to weigh the importance of the objections which have 
been adduced. 

Before commencing this, however, I must first prove the possibility of the 
nitrogen of the air being converted into ammonia, as well as into nitric acid. 

I am well aware that the inactivity or indifference of nitrogen has been ad- 
vanced as a proof to the contrary ; but, in reply to this, I would ask whence 
has ammonia been derived originally ? Was ammonia present, ready formed, 
from the creation of the world, and is the quantity in the world and its at- 
mosphere exactly as great now as it was then ? If the absurdity of this be 
admitted, why may not the same causes, by which ammonia was first formed 
from nitrogen and hydrogen, still produce the same effect ? It is indeed such 
a theory as ascribes the origin of ammonia in the soil to nothing else than to 
the ammonia washed down from the air by the rains, that is obliged to as- 
sume an atmosphere, filled with little germs invisible to every one but to the 
supporters of the theory themselves, and to consider peculiar germs indis- 
pensable for the production of mould plants. 

But I must not anticipate. I shall first prove the possibility stated above, 
and the non-indifference of nitrogen, by the following facts : — 

1°. Cavendish obtained nitric acid by passing electric sparks through moist 
atmospheric air. 

2®. The same acid is produced when a mixture of nitrogen and hydrogen 
is burned in the air. 

3®. Coke, \^hen heated to redness with potash, in a current of air, produces 
cyanuret of potassium. 

4®. When reddened litmus paper is hung up in a bottle filled with pure 
atmospheric air, having pure iron filings moistened with pure water laid at 
the bottom, the red litmus is turned blu«^ by the action of ammonia formed 
from the nitrogen in the air and the hydrogen of the decomposed water, tli(5 
oxygen of which has combined with the iron. When either the iron filings or 
the water is absent, no change of color is produced. * 

To this last fact it is objected that the blue color may be caused by de- 
oxidation of the red. But what can be objected to tlie following considera- 
tions % 

It is not proved that the blue coloring matter of litmus contains less oxy- 
gen than the red. Therefore there is no reason why by this action the blue 
color should be produced in preference ; but, even granting that deoxida- 
tion is the cause of this change of color, then the same explanation may be 
applicable to the action of alkalis. If this is true, the action of alkalis and 
that in the above experiment coincide, and we are not a step farther forward 
by assuming the foregoing explanation. 
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To these facts I may add a few more, as recorded by Professor Johnston 
in his " Lectures.” 

In some volcanic districts, more especially in Italy and Sicily, ammonia is 
given oif in combination generally with some acid, most frequently in the form 
of sal-ammoniac. 

According to feerzelius, when organic substances which contain no nitrogen 
are oxidized in the air, ammonia is not unfrequently formed. 

According to Faraday, when certain oxidized substances are decomposed in 
the air by means of potassium, or when metals are rapidly oxidized by means 
of nitric acid, a variable quantity of ammonia is produced. 

When a current of moist air is made to pass over red hot charcoal, car- 
bonic acid and ammonia are simultaneously produced. 

Ammonia has been detected by Berzelius in the compact iron-ore of Dan- 
nemora, probably in consequence of the gradual transition of part of the 
protoxide into deutoxide, by decomposition of the water, the hydrogen of 
which combines with the nitrogen of the air. 

The latter facts may serve to explain the former in a satisfactory manner. 
For at great depths beneath the surface of volcanic regions, combustible, or at 
least oxidizablo, matter almost necessarily exists ; and, as the presence of steam, 
mixed with a limited quantity of air, is equally probable, these conditions are 
sufficient to account for the production of a certain quantity of ammonia. 

The posslhUity of the nitrogen of tte air combining with hydrogen to 
form ammonia being thus proved, I shall proceed to the account of MiildeFs 
experiments, in order to arrive at sometliing more definite than mere posi- 
bility, and even than probability. 

1 Powdered charcoal, recently heated to redness and carefully allowed to 
cool, was mixed with pure warm water in a bottle, one-eighth part only of 
the bottle being filled with the mixture. After about three months, the 
charcoal, mixed with caustic potash, gave distinct indications of ammonia.* 
When the charcoal was treated with water, this remained entirely colorless, 
a proof that no apocrenate of ammonia was formed. This is of importance, 
because it results from the experiments mentioned above, that apocrenate of 
ammonia does not favor vegetation, wliich might bo considered as the cause 
why plants refused to grow well in a mixture of charcoal and ashes as stated 
above. 

The presence, however, of an organic substance seems to bo almost a re- 
quisite to the commencement of the formation of ammonia. 

2°. Ammonia was also found to be abundantly produced when humic acid 
and water, both free from ammonia, were kept in a bottle, partially filled, 
and closed with a glass stopper for six months. 

It may be as well here to mark that I saw in Professor Johnston’s labora- 
tory a bottle containing dry humic acid which had been closed for a long 

It was previously ascertained that the charcoal itself produced no ammonia whatever 
when treated with caustic potash. 
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time. On examination for a certain purpose, I found tliat a portion of a 
soluble colored salt of ammonia had been formed. 

S'*. When pure potato starch was substituted for humic acid, the action in 
the bottle became so vehement, that by mei*ely touching the stopper, it was 
with violence thrown out of the neck. The mixture had a strong smell of 
cheese, and gave most abundant proof of the presence of ammonia. 

Gum Arabic, cane sugar, milk sugar, all gave the same results. 

Mulder farther found that when pure milk sugar or cane sugar, repeatedly 
re-crystallized, was dissolved in pure water, in a glass-stoppered bottle, about 
one-eighth of the bottle being filled with the mixture, after a few days mould 
appeared, which, by dry distillation, yielded ammonia abundantly. 

Upon the foundation of these fair experiments, Professor Mulder proceeds 
to state that the arable soil is precisely in the same condition as the charcoal, 
the humic acid, &c. were in his experiments, and that really a continual for- 
mation of ammonia from the nitrogen of the air is going on in the soil, whence 
is explained the quantity of nitrogen in arable land, even where no ammonia 
is added extraneously, and the presence of nitrogen in plants grown in un- 
maniircd soils. 

Mulder also found that a number of little plants were produced in solu- 
tions of potato starch, acetate of potash, nitrate of potash, binoxalatc of 
potash, &c., even in chloride of calcium, sulphate of soda, and common alum. 
I have myself seen them in solutions of neutral tartrate of potash and of sul- 
phate of alumina. 

These plants were submitted by Mulder to the skilful botanist, Dr. Miquel 
of Rotterdam, for examination, who w^as able to recognize them as belonging to 
the genera Cryptococcus, Alvina, Hyyrocrocis, Sirocrocis, and Leptomitus. 

It has been objected to these results, that only such a solution of tartaric 
acid as contains decaying organic matter will produce mould plants, of which 
the supposed germs would thus find their proper food, and that the plants 
produced in Mulder’s experiments owed their origin to a similar source. This 
objection hardly requires any serious consideration. Certainly no chemist, 
and Mulder least of all, would allow such a source of error to exist. 1 am not 
only convinced that nobody who understands the importance of the subject 
will consider such a mistake possible, but I am even inclined to think that the 
party by whom this objection has been advanced has not done so seriously. 

But, moreover, whence,* I* would ask, could the decaying organic matter 
come in a .solution of chloride of calcium, alum, or sulpliate of soda in pure 
distilled water ? 

1 think it almost certain that any solution of an organic acid or salt, in a 
partially filled bottle, however well protected from the surrounding air, will 
produce mould plants ; but I take the liberty of entirely rejecting the obso- 
lete idea of a vital force as a concrete, to ascribe this phenomenon to the 
meeting of the four organic elements in the nascent state, possessing their 
original, unweakened, molecular forces. This, however, would lead me too 
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far ; and 1 am satisfied to Lave shewn the weakness of the abovenamed 
^^rounds, upon which it is assumed that Professor Mulder has possibly been 
deceived by his own careful experiments. 

1 shall add one or two more conclusive experiments made by Mulder upon 
this subject. 

Powdered charcoal, mixed with one per cent, of wood ashes, was placed in 
two glass vessels. To one, ulmic acid from sugar was added, and both vessels 
were placed in an atmosphere free from ammonia. Three brown beans were 
sown in the former (charcoal and ashes) and three white beans in the latter. 
The first grew very poorly, the second very luxuriantly. After twenty-four 
days the plants were taken out, the roots completely and cautiously washed, 
the whole dried and weighed. Both the remaining charcoal and the mixture 
of ulmic acid and charcoal gave off ammonia abundantly when distilled with 
caustic potash. 

The three brown beaus dried at 212® weighed 1.277 grammes. 

The three plants produced ,, 212® „ 1.772 „ 

The three white beans ,, 1.465 ,, 

The three plants produced ,, 4.167 ,, 

^^he ratio of increase in weight was therefore — 

Brown beans, I — 1.39 

White beans 1 — 2.84 

The proportion of ash left by 

The brown beans was 3.7 per cent., their plants 9 per cent. 

The white beams wa.s 4.7 „ „ 84 ,, 

Tlie proportion of nitrogen contained in 

The brown beans was 27 cub. cent, their plants 54 cub. cent,, ratio I to 2 
The white beans was 50 ,, „ 160 ,, 1 to 3 

The increa.so of nitrogen in the beans grown in charcoal and ashes, there- 
fore, was 100 per cent., that in the beans grown in tlie mixture with ulmic 
acid, 200 per cent. 

Whence plants derive their nitrogen is, according to fuebig, very clear — 
it is the ammonia in the air, washed down by the rain-water. But Professor 
Liebig himself says that traces of ammonia can bo scarcely detected in large 
quantities of rain-water ; and, though assuming — on what grounds is not 
mentioned — that a pound of rain-water contains one-fourth of a gi-ain or am- 
monia, it is obvious that, by a continuous rain, only the part that falls first 
would contain this quantity, and what falls subsequently would soon be with- 
out any ammonia at all. The minute quantity of ammonia contained in the 
air above a field, is certainly far from being a sufficient source for all the 
nitrogen contained in the plants growing upon it. 

But the following demonstration will shew how much more probable and 
natural is the explanation given by Mulder, which makes it quite unnecessary 
to assume, as has lately been done, humorously I suppose, that hot solutions 
of alkalis ought to bo showered down to make the humic acid soluble. 
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All the decaying organic substances present in the soil are principally de- 
rived from the two chief constituents of organized beings — woody fibre (in- 
cluding starch, gum, sugar) and protein compounds. The composition of the 
former is either — 

C24 JI21 0 21 
Or, C 12 H >0 o 

Of the latter, C « n 3i Ns O 12 

Now, in whatever way the decay of these substances in the soil be con- 
ceived — the main products being humic, ulmic, and crenic acids — there will 
always be a large excess of hydrogen,* which, being in the nascent state, has 
all its properties unweakened. It is, moreover, set free amidst a decaying and 
porous organic substance, with a limited access of air and at a low tempera- 
ture — conditions essential to effect the production of ammonia, and to pre- 
vent that of nitric acid ; and is, therefore, in the same circumstances as it 
was in Mulder’s experiments mentioned above. Hence it will most likely 
give rise to the same product, i. e. ammonia. The decaying organic matter 
sets free, carbon, hydrogen, oxygen, and a little nitrogen. The carbon, obey- 
ing its strongest tendency in this condition, forms carbonic acid in so far as 
it can find oxygen enough present in the air, which is continually circulating 
through the porous soil. The small remainder of carbon, if a sufficiency of 
oxygen cannot be procured, will combine with part of the hydrogen, and 
hence the quantity of carburetted hydrogen in marshy places and stagnant 
waters. The remainder of the hydrogen takes the nitrogen, simultaneously 
liberated from the plant, and also from its intimate mixture vrith the oxygen 
in the atmospheric air, and thus ammonia is formed. This ammonia, the ex- 
traordinary affinity of which for humic, ulmic, and crenic acids is very well 
known, combines immediately with part of the decaying substances, wlien 
still in the state of humus, either extracting or producing humic and ulmic 
acids, with which it forms humate and ulmate of ammonia, so extremely 
soluble in water, and fit for progressive decomposition within the cellular 
tissue of the plants. Now, it is evident from this, that, as the said production 
of humic acid and ammonia is going on gradually, there are only small quanti- 
ties present at the same time in the soil, that which is formed being instant- 
ly taken up by the roots. There is a continual formation and absorption of 
them, and thus, though no hot alkaline solutions shower down upon the soil,t 
though the liquid is always wcold and weak, and so adapted to the tender 

* It would take too much space to give diagrams here with tht view of representing this, but 
it will be found amply explained in Mulder’s work, “The Chemistry of Animal and Vegetable 
Physiology,” part, I,, pp. 171-2, 

t 1 should not have thought it necessary to remind a chemist that humic acid is not dis^ 
solved in water containing a little ammonia ; but that every atom of ammonia produced com- 
bines with an equivalent of one of the organic acids present in the soil, and tliat this organic 
compound is dissolved in water. It is clear that, even though the quantities of ammonia wore 
very minute—like the traces contained in rain-water— this can have no influence upon the «o/«- 
biliiy of humic acid, but only upon the quantity of humate of ammonia produced in a given time. 
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oxtremities of tlie roots it is constantly present, and so a sufficient and nourisli- 
iiig supply is present wherever required. 

The beautiful connection which this theory constitutes between the pro- 
duction and use of ammonia and the humic acids in the soil is evident, and 
certainly not the least of the advantages of the theory itself. It agrees re- 
markably well with the great rule in nature, that there is a close relation of 
causation between every two products whose presence is necessary to each 
other. The last-mentioned experiment of Mulder, shewing the luxuriance 
of plants grown in a mixture of charcoal, ashes, and ulmic acid, superior to 
those grown in mere charcoal and ashes, and, at the same time, the larger 
quantity of ammonia produceAl and assimilated by the former, apparently 
tends to solve two problems at once. 

A few remarks advanced by Professor Johnston may serve here as a fur- 
ther support of the above-named conclusions. 

The ammonia produced in the air from decomposed vegetable and animal 
matters can but very imperfectly be restored again and rendered available 
for vegetation. The greater part is washed down by the rains into the sea, 
and of that which is carried down by the rain into the soil, another part is 
further washed out and carried to the sea, and may be considered as direetly 
lost to the soil. 

What now remains in the air will undergo continual decomposition by the 
constant action of electricity, and much more by that of thunder-storms. 
Could the small part which is finally left in the atmosphere and brought 
down to the sdil account for the whole quantity of nitrogen that is found in 
the plants produced ? Besides, part of the small quantity of ammonia thus 
returned to the soil and taken up by the plants is again decomposed in their 
interior, and the nitrogen given off, as is proved to be done by the leaves of 
some and the flowers of other plants — a fact most strangely explained by 
Liebig as affording a proof that plaints yet more ammonia from the air than 
they require for the formation of their nitrogenous constituents. 

This leads Professor Johnston to the very p^usible conclusion that nitric 
acid is ])roduced also in considerable quantities in the air and the soil, and 
that by this means, in some degree, is made up the deficiency of nitrogen 
arising from the several losses of the existing ammonia sustained in a way 
which, prevents its being all replaced by a reproduction of ammonia. The 
existence of nitric acid in the soil, especially of the hotter regions, where 
nitrates accumulate to a great amount, is a known fact ; and, though partly 
the same causes contribute to the diminution of this acid as arc at work 
with respect to the ammonia in nature — viz. the washing away by the rains 
— yet there are so many causes of reproduction — viz. thunder-storms, putre- 
faction in the open air, and at higher temperatures, &c. — that, in this way, 
there is a much fuller compensation for the quantity which is lost. 

The same writer farther states that the putrefaction of organic substances 
is, ill temperate regions, necessary to cause the formation of nitric acid to 
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coimnence, but will proceed after that for any indefinite period, at the ex- 
pense, apparently, of the nitrogen of the air only^ and that the comparative- 
ly large q'uaiitities of nitric acid in the soil of hot regions is attributable to 
tlie far more rapid decay of organic matter in those climates attracting a far 
greater (luantity of oxygen, by which that of ammonia must become propor- 
tionately less. 

This action of decaying organic matter is explained by the well-known 
principle in chemistry, that bodies, when in Estate of oxidation, excite a dis- 
position to the same change in substances with which they are in contact, 
especially so if other substances are present ready to combine with the bodies 
newly produced ; the potash, lime, and magnesia in the soil, are very apt to 
form a combination with nitric acid. 

From the above statements it is highly probable that nitric acid contri- 
butes, as well as ammonia, to the production of nitrogen in plants ; and in 
tropical regions there is reason to believe that a great part of the nitrogen is 
thus afforded, and even that nitric acid penetrates, either as much or in the 
state of a nitrate, into the plants. The ammonia being far more easily de- 
composable than nitric acid, the latter requiring a comparatively high tempe- 
rature and light to yield nitrogen to plants, it appears to be in beautiful har- 
mony with the economy of nature to change the nitrogen of putrefying 
substances into nitric acid, in those regions only where plants arc under the 
condition of decomposing it again — ^their growth being most vigorous and 
rapid — their vital action intense. In the soil of temperate regions, for the 
same reasons, the nitrogen is, no doubt, almost all in the state of ammonia ; 
but, from what has been said of the action of decaying substances in general, 
it is probable that nitrates are found in every cultivated soil. 

The final conclusion to which we are led by this, especially from what we 
know to be the case in tropical vegetation, is again much in favor of Mulder's 
theory, that the ammonia in the soil serves as a medium or vehicle to trans- 
fer the oxygen of the air to the putrefying substances ; for it renders unneces- 
sary the assumption, that nitric acid produced ought to be all reduced 
to ammonia again to yield imrogcn to the plants. 

There are, however, many who think that we may fairly claim the pre- 
ference for those. theories which support aerial nutrition — that they exhibit 
a degree of simplicity and beauty consonant with the other works of nature. 

Simple and beautiful indeed are all the works of nature in the highest de- 
gree. This we are entitled and obliged to assume for all of them from the 
parts now known to us. I do not deny, also, that a theory, in accordance 
with this simplicity and beauty, deserves the preference above all others, but 
such a theory ought to possess the advantages of being true, or at least pro- 
bahky and of explaining the whole process in all its gradations. I am well 
aware that all the carbon in plants must have been originally derived from 
the atmosphere, and that the final results of the decomposition of organic 
bodies are carbonic acid, water, and ammonia. But the science of nature 
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has another task to perform than merely to point out final results. If 
this were its only object, wo could now say that we know all that is to be 
known. * ' 

The simplicity and beauty, therefore, of the said theory, are only real if 
the theory gives an easy and clear explanation possessing the character of 
truth. This lea^s me to a last ground of refutation. To whom does it ap- 
pear easier to conceive the decomposition of carbonic acid — whose elements 
arc united by an affinity the strongest p<jssible at ordinary temperatures — 
in plants, than that of the easily decomposable humates and ulmates of 
ammonia ? Then experience is in full accordance with theory ; for every na- 
tural philosopher must know that a molecule, whose axis is attracted in one 
direction only — as is the case in carbonic acid — ^is under the dominion of a 
far more intense action than if acted upon in two or even three directions, as 
is the case in humate of ammonia. For, considering an atom to be endowed 
throughout with a fixed quantity of attractive power, which is brought into 
iictioii upon meeting other atoms, the part of that power used to attract in 
one direction must be substracted from that used in another direction, and 
so lead to weaken it, and to modify tho coherence of the whole compound. 

Now, if the complex organic product, humus, has first to pass into the 
state of carbonic acid before entering into the cellular tissue of the roots, 
would it not ajipear as if it were the object of nature to increase the labor 
of the cells without any apparent purpose ? The leaves cannot obtain tlieir 
carbon directly in any other form tlian in that of carbonic acid ; and, even 
here, the decomposition of this compound can only take place under the in- 
fluence of the sunshine. But the roots have not this powerful assistance, and 
at the same time they are placed in immediate contact with a substance far 
more easily decomposable tlian carbonic acid, and, supplying the four organic 
elements all in their nascent state, that is, possessed of all their unweakened 
properties. Since we know, moreover, that for the continual growth of a 
plant it is necessary that, along with tho other elements, carbon should be 
continually fixed and worked upon within the pk||t, the theory advocated by 
Liebig and his followers leaves us nothing blithe alternative either to 
assume that plants do not grow at all in the dark, or that the extremities 
and cellular tissue of the roots can do more than the leaves — can decompose 
carbonic acid without the assistance of the sunsliine. 

The former is not the case, for plants do grow in the dark, though but im- 
perfectly, and some even become green, as some species of Poa, Vlantagoy 
and Cheiranlhus in mines, (Humboldt.) The latter is directly opposed to 
the rash supposition advanced by the same parties, that the cellular tissue of 
the roots should act as mere mechanical tubes, through which the carbonic 
acid, water, and ammonia, are merely passing, to be decomposed on their ar- 
rival in the leaves. In this manner the cellular tissue of the roots, an organic 
body, would represent itself almost as a dead body without any active pro- 
perty the cellular tissue, in wliich the highest functions of life reside. 
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But, if the cellular tissue of the roots acts, and acts differently from that of 
the leaves, as it no doubt does,* considering the different circumstances under 
which the roots are placed, then nothing entitles us to assume that its actions 
are more intense than those of the leaves; and, much rather than suppose 
that they are, because they cannot be assisted by the influence of the sun- 
light, I would incline to think that, because of the want of that influence, 
and not unnecessarily to increase the labor of the cells in the roots, they 
are placed in immediate contact with a substance fit for easier decomposi- 
tion than carbonic acid, and supplying all the necessary organic elements in 
the nascent state. 

This view I venture to call comprehensible, and, as to its simplicity, let us 
imagine the humate of ammonia — of which the constituents have their forces 
in a dormant state in consequence of their combination — to be decomposed. 
Then the four elements of which the organic part of all organs is understood 
to be built up are at once set free, and, being in their nascent state, endowed 
with all their original unweakened forces, find themselves in a condition to 
form such new combinations as are necessarily provoked by the conditions in 
which they are placed at* the moment of their liberation. From all that we 
yet know of the works of nature, we see that wherever one substance, from 
one source, can with equal facility serve her aims, she, with wise economy, 
never employs two from two sources. Here the facility with which that aim 
can be attained through one substance is apparently still greater than that 
which would attend the use of two substances obtained from two sources ; 
and as, besides, both induction and actual experiments quoted before go to 
prove that the organic substances in the soil are, as such, taken up by the 
roots, I think myself compelled to call this theory, really consistent with the 
simplicity of the actions of nature, comprehensible, and preferable to tlio 
opposite one, resting chiefly on uncertain calculations of probabilities and 
confessions of individual importance to give an explanation to certain pheno- 
mena wliich is different from the cherished assumption, without even any 
serious attempt to confirng|hat explanation by direct experiments. 

The fear of taking up tw much of the valuable space of this Journal alone 
makes me stop here, without fiirther advancing my independent oj)inion8 ; 
and it is my sincere hope that chemists and physiologists will, more and more, 
follow the example of such as sincerely attempt to walk on a firm ground, as 
it is only in this way that \ve can hope to prosecute, successfully, the study 
of these most interesting sciences . — (From the Journal of Agriculture, and 
Transactions of the Highland Society of Scotland for October, 1845.^ 

* Liebig's theory renders it necessary that the cells af the roots should act either with less 
or with more energy than those of the leaves. That it it less, ahd, therefore, allow the fluids to 
pass unchanged to the leaves, is contrary to the fact that the oxygen given off by the leaves is 
always less in bulk than the oxygen taken up by them ; that it is more, is an arbitrary as- 
sumption, and is also in opposition with the fact, a negative one I confess, that, hitherto, 
oxygen has not been found to be given oiTby the roots. 
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( Wednesday y the I4ih of January, 1846 J 

The Ilonorahle Sir Lawrence Peel, Vice-President, in the Chair. 

The minutes of the last General Meeting were read and approved. 

Members Elected. 

The gentlemen then proposed, were duly elected Members of the Society, 
viz.— 

Messrs. Thomas Watkins, Wm. Cockburn, and G. M. Gasper. 

Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election 

Lieut. Hugh James, Deputy Collector, Larkana, Upper Scinde,— proposed 
by the Secretary, seconded by Dr. Huffnagle ; 

Baboo Gooroochurn Sein, Calcutta,— proposed by Mr, W. G. Bose, se- 
conded by Mr. C. Congreve ; 

Baboo Bindabun Misry, Calcutta,— proposed by Mr. W. G. Rose, seconded 
by Mr. C. Congreve ; 

Major Joseph Ferris, C.B., Commandant Bundelkund Military Police,— 
proposed by Mr. R. Lowther, seconded by the Secretary : 

Thomas Sutherland, Esq., Calcutta,— pro Joseph Agabeg, 

seconded by Dr. Huffnagle. 

Election of Office Bearers and Revision of Standing Committees. 

The Secretary intimated, that this being the Anniversary Meeting, the 
election of Office Bearers and revision of Standing Committees for the cur- 
rent year, would have to be determined ; whereupon it was unanimously 
agreed, that all the Officers of the past year, be re-elected. Further, that the 
name of Mr. Owen Potter bo added to the Cotton Committee ; and Mr. J. W. 
Laidlay to the Commi^e for Silk, Hemp and Flax ; that Messrs. T. F. 
Henley, J. W. Laidlay, and W, Hammill be requested to act on the Nursery 
Garden Committee, in the room of Messrs. W. Storm and H. W. Lake, 
gone to England j and that the names of Messrs. Laidlay and Henley be 
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added to the Fruit and Kitchen Garden Committee, in the room of Messrs. 
Storm and Piddington. 

It was then proposed by the Hon’ble the Chairman, secdhded by Dr. 
lluifnagle, and unanimously resolved : — 

That the best thanks of the Society be given to the Honorary Secretary, 
for the disinterested labor and attention he has bestowed on the affairs of the 
Agricultural and Horticultural Society of India, during the past year. 

Presentations to the Library, 

1. Loudon’s Encycloposdia of Plants. Presented by €r. Woody Esq. 

2. Reports of the Bombay Chamber of Commerce for the 2d, 3d, and 4th 
quarters of 1844-45. 

3. Journal of the Asiatic Society of Bengal, No. CLXIV. Presented by 
the Society. 

-Garden and Museum. 

1 . An assortment of vines, figs, and peach trees. Presented by J. T, Juritz, 
Esq.y on behalf of the Cape of Good Hope Agricultural Society. 

The Secretary mentioned, that this assortment had arrived in a very deplo- 
rable condition, a few of the fig trees and vines only having any signs of life : 
these are now being carefully treated at the Nursery Garden. 

2. A few bulbs of tulips, hyacinths, and lily of the valley, and some mush- 
room spawn. Presented by F. W. Russelly Esq. 

3. A quantity of China tea seed, from the Kumaon Nurseries. Present- 
ed by Dr. Wm. Jar&soUy Supt. Botanic Gardens, N.W.P. 

4. Seed of a newly discovered variety of melon. Presented by Dr. Wal- 
lichy on behalf of Col. Stacy. 

In his letter accompanying this seed. Col. Stacy writes, “ I have called it 
‘ Toomree’ (a gourd used by fishermen to support their nets), because of its 
very peculiar shape. 

My request to the Society is, that they will send a few seeds to the Bhau- 
glepore and Lucknow Gardens, and give the remainder only to such gentlemen 
as may be good gardeners, because there is but little seed, and 1 may not be 
able to procure you more.” 

6. A small quantity of seed of the Angola grass, (Panicum spectabile.j 
Presented by George Gardner, Esq.y Supt. of the Royal Botanic GardeUy 
Peradinea, Ceylon. 

The following is an extract of Mr. Gardner’s letter, descriptive of this useful 
grass : — 

" Having just succeeded in importing from Brazil a new fodder grass, I beg 
leave to enclose for your Society, a small quantiti^f its seed, which arrived 
here by the last overland. By the previous one, ^Iso received a small por- 
tion, most of which has vegetated. It is the Panicum spectabile of Martius, 
was introduced from Angola to Rio de Janeiro many years ago, and is now 
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the only grass wliich is cultivated for fodder^ having quite superseded the 
Guinea grass. During my extensive travels in Brazil, I found it cultivated 
over nearly the whole of that immense empire. It is the Cadpird de Angola 
of the Brazilians, literally Angola grass, I have now, I have no doubt, se- 
cured it to Ceylon, and I trust that ycM and Dr. Wallich, to whom I liavo 
also sent a litte seed, may do the same for the continent of India. It is said 
not only to be a more nutritious grass than the Guinea grass, but it pro- 
duces a larger crop, and the plant is readily propagated by cuttings.” 

The Secretary mentioned, that a portion of this seed was under trial at the 
Nursery, and he was about to send the remainder to the different Branch 
Gardens. 

6. Two fleeces, shorn from yearling lambs, the produce of Patna ewes by 
an imported Southdown ram. PresenUd by F. SkipwUh, Esq, 

Annual Reports, 

Tlie Annual Report of work done by the Society during the past year was 
submitted ; also a report from the Finance Committee, with various state- 
ments connected with the receipts and disbursements of 1845. These papers 
were transferred for publication in the number of the Journal, (Part iv. of 
Vol. IV.) now in the press. 

Uorti-Floricultr&ral Exhibitions, 

Two reports from the Garden Committee regarding the Flower Show held on 
the 30th December last, and the Vegetable Show, which is to be held on 2ud 
February, were next read. In the remarks appended to the list of prizes, 
amounting to Rs. 121, awarded at the Flower Show, it is mentioned, that the 
collection of exotics then brought forward, was by no means a good one. 
The best specimens were among the dahlias, crysanthemums, geraniums, and 
balsams. A single plant of Cereus truncatus in full blossom was much ad- 
mired for its elegance ; and there were also a few fine plants in blossom, of 
Euphorbia jacquiniflora, Maurandyas and Justicias (carnea and coccinea). 
Altogether it was the poorest Show of last year. 

In their second report, tho Committee submit a list of prizes, to the extent 
of three silver medals and 144 rupees, for the next Show of Vegetables and 
Fruits. They subjoin a memorandum of the amount disbursed during 1845, 
as prizes under this head, and beg to recommend, that a similar sum, 400 Rs., 
be placed at their disposal, for prizes for the current year. 

The reports of the Committee were confirmed. 

Metcalfe Hall. 

The Secretary read two communications from Dr. lluflhagle and Mr. 
Rustomjee Cowasjee, intimating their wish, that their loans of 500 rupees for 
two years without interest, which were announced at the last General Meet- 
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iug, might be transferred as donations to the funds of the Society, to assist 
in meeting its proportion of the debt on the Metcalfe Hall. 

Resolved : — ^That the special thanks of the Society be given to Messrs. Huff- 
nagle and Rustomjee Cowasjee, for their handsome donations. 

Communications on various subjects. 

The following letters and papers were also submitted : — 

1 . From Dr. Wallich, presenting on the part of Mr. Ross, Head Gardener, 
II. 0. Botanic Garden, a long communication, containing useful practical hints 
respecting the sowing of seeds, and other particulars connected with the 
Flower and Kitchen Garden. 

2. From C. B. Taylor, Esq., offering some further remarks on the subject 
of turning the Nerium Indigo to practical account. 

3. From T. B. Mactier, Esq., forwarding an account of the last Horticul- 
tural Exhibition of the Cuttack Branch Society, and adding a few observa- 
tions about certain cultures in the Branch Garden. 

These three communications were referred to the Committee of Papers. 

4. From George Scott Russell, Esq., Secretary Society of Arts, forwarding 
the silver Isis Medal awarded to Numboocomar Paul for his clay bust of the 
late Dr. Carey. 

5. From Dr. Esdaile, Secretary Branch Society at Hoogly, applying for 
the usual annual donation of fifty rupees and two silver medals. — Complied 
with. 

6. From Mr. Fenwick, enclosing copy of a letter which he has addressed to 
Mr. H. C. Tucker, on certain points connected with the publication of his Hand- 
book of Agriculture, and requesting, that it may be laid before the Society. 

Resolved : — That the Meeting does not consider it expedient to interfere 
with any anangements of the Committee of Papers, for the publication of the 
work. 


(Wednesday^ the Wth February, 1846.^ 

C. K. Robison, Esq., Vice-President in the Chair. 

The minutes of the last General Meeting were read and confirmed. 

Members Elected. 

The gentlemen then proposed, were duly elected Members of the Society, 
viz, — 

Lieut. Hugh James, Baboos Gooroochuru Sein and Bindabun Misry, 
Major Joseph Ferris, C.B., and Thomas Sutherland, Esq. 
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Candidates for Election^ 

The names of the following gentlemen were submitted as candidates for 
election : — 

The Kev. Dr. Carshore, Chaplain, Lucknow, — proposed by Capt. G. E. 
Hollings ; 

Adolphe Deles8ert,Esq.,Ottar Factory, Tirhoot,— proposed by Dr.Wallich ; 

T. B, Mactier, Esq., Civil Service, Cuttack, — ^proposed by Mr. H. Brown- 
low ; 

Robert Bullen, Esq., Merchant, Mauritius,--proposed by Mr. James Cowell ; 

E. Wingrove, Esq^, Merchant, Calcutta,— proposed by Mr. R. Dodd ; 

The above nominations were seconded by the Secretary. 

Presentations to the Library. 

1. The Calcutta Journal of Natural History, No. 24. Presented by Dr. 
McClelland. 

2. Third half-yearly volume of the Transactions of the Royal Agricultural 
Society of Jamaica. Presented by the Society. 

Garden and Museum. 

1. An assortment of deodar, pinns, cupressus, and other hill seeds. Pre- 
senied by Dr. Jameson, Supt. Botanic Gardens, N.W.P. 

These seeds are available to Members. 

2. Specimen of Sicilian Sumach, and a hide tanned by it ; also a specimen 
of Valonia. Presented by Dr. Wallich. 

3. Specimen leaves of two kinds of Munjeet, the produce of the Saugor 
District ; and cloth dyed by the root of one kind. PresenUd by Lieut, Colonel 
Sleeman. 

4. Specimen of cotton, the produce of his garden at Kotra. Presented by 
Capt. J. C. Brooke. 

C'aptain Brooke mentions that the trees from which this cotton was taken 
were so covered with boles that they had to be propped up, and he adds, a 
very severe frost set in about the 10th of December, which has killed most of 
the trees, though 1 had taken the precaution of placing grass over thorn all. 
The cotton has been thus partially injured. The seeds have been taken out 
by the hand.” 

Mr. Owen Potter, to whom tliis cotton was referred, remarks ‘Hhat it is 
too small a sample to be a good criterion, that it is of good color naturally, 
though slightly stained. The staple is about equal in length to that of good 
Broach or Surat cotton, but coarser, and more tender and woolly, which tw^o 
last faults are perhaps attributable to its being too long on the tree, after the 
cotton was ready for gathering.” 
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5. A pretty collection of exotic annuals, and a beautiful specimen of 
Foivrea coccinea, were also placed on the table, the produce of the garden of 
Mr. R. Wood, junior. 

Presentation to the Metcalfe Hall, 

Read a letter from C. K. Robison, Esq., accompanying two handsomely 
carved tables of Teak and Sissoo, the produce of the H. C. Botanic Garden, 
Calcutta, intended for the Society’s apartments, Metcalfe Hall.* 

Tlie best thanks of the Society were given to Mr. Robison for this hand- 
some present. ’ 

Horticultural and Floricultural JSschibitions. 

A list of native gardeners to whom prizes were awarded, to the extent of 
134 rupees and a silver medal, at the exhibition of Vegetables and Fruits held 
on the 2d February, was next submitted. In the remarks appended to this 
list, it is stated, that both in quantity and quality, the Vegetables exhibited on 
this occasion were exceedingly good, particularly the foreign varieties. The 
display of the finer and more delicate sorts of cabbages — the Battersea, early 
York and Savoy— was excellent ; there were also several baskets of the red 
cabbage. The show of carrots (altringham and long orange,) was good ; the 
endives exceedingly well blanched ; onions, peas and American squash, 
likewise of good quality. At the last year’s Show, there were only two or 
three good specimens of peas, but at this, there were upwards of twenty bas- 
kets. The potatoes were likewise superior to those of the last four or five 
years, but not sufficiently good for the silver modal, which had been oifered 
for the best sample. The same remark is applicable to the Windsor beans. 
The Scotch kale, turnips, knole kole, beet and celery, though not equal 
to those enumerated above, were tolerably good. In the latter, especially, 
there was a marked improvement, they were blanched well and rather firm. 
The cauliflowers were not so good as specimens exhibited o]\ former occa- 
Mons, being indifibrently grown, and the heads wanting compactness. 

The assortment of indigenous vegetables was limited ; the best specimens 
were those of the Tenasserim yam, maize, capsicums, brinjalls and Assam 
bean. 

Among the Fruits, there were good samples of pomegranates and sapotas ; 
also a few baskets of oranges j^wn in the neighbourhood of Oalcuita ; prizes 
were given for custard-apples, pine-apples, and papeeyahs, they being out of 
season : rewards were abo offered for rose-apples, loquots, strawberries and 
sour-sop, but there was not a single specimen of any. 

A schedule of prizes for the next Flower Show was abo submitted by the 


^ i'ox this Utt«r, se« Correspondence, page 15. 
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Garden Committee. The Committee gnggest^ that the Show be held on Tues- 
day, the 24th February, at 11 a. m. 

The list and day of exhibition was confirmed, and it was further agreed : — 
That the following gentlemen be requested to officiate as judges, vis. — Mr. 
Kobison, Capt. Burnett, Capt. Munro and Mr. Dodd. 


Nursery Garden, 

A report from the Committee of a late visit to the Nurseiy, was likewise 
read. The Members state, that since their last visit, about four beegahs of 
ground h%ve been planted out with the Singapore and China varieties of 
cane, as previously agreed on ; that many additional fruit trees have been 
added to the orchard ; and tiiat a spot is in course of preparation for vines of 
superior sorts, which have been lately received. They also refer to the pro- 
gress making in the laying down of walks throughout the fiower-garden, and 
to the erection of a small conservatory. The Committee, lastly, allude to 
having received an application from the Overseer for an increase of salary. 
They state, that although they are not prepared at present to suggest a com- 
pliance with this request, yet, taking into consideration, that the actual cost 
. « -I — ^ for the garden during the past year has not exceed- 

* Disbursements, Rb. C,««7 ® ® / 

Proceeds ,,1,691 ed the sum of lis. 636* inclusive of extraordinary 

Balance 536 chaiges, and to mark their sense of the attention 

bestowed upon the ground under his charge, and his 
steadiness of conduct generally, they have no hesitation in recommending to 
the Society, that the sum of one hundred rupees be awarded to Mr. D’Cruze 
as a bonus. 

At the close of the reading of the above report, the Secretary, after remark- 
ing on the length of time Mr. D’Cruze had been in the service of the Society, 
extending over a period of seven years, and referring to the satisfaction which 
ho had invariably afforded, gave the following notice of motion for the next 
General Meeting ; — 

“That the salaiy of the Overseer of the Society’s Nursery Garden be 
increased from sixty to eighty rupees per mensem.*’ 


Report on Wool^ the produce of a cross between a Patna Ewe and South'- 

down Bam, 

The Secretary mentioned, that at the last Meeting, Mr. Skipwith presented 
two fleeces shorn from yearling lambs, the produce of Patna ewes by an im- 
ported Southdown ram, bred by Mr. Eicketts of Chittagong. He had now 
the pleasure to submit a favorable report on these fleeces, drawn up by a 
gentleman who has had considerable experiegge in the growth and cleaning 
of the staple in the A.ustralian Colonies, and ^mch had been obtained through 
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the assistance of a Member of the Society. — (This report will bo found in 
Correspondence department, page 10.) 

Communications on mrious subjects. 

Tlie following letters and reports were likewise submitted : — 

1. From Dr. Wallich, furnishing copies of further correspondence witli 
^Ir. Teil, respecting certain experiments with Sumach, also a communication 
from Dr. Boyle on the same subject. 

2. From Lieut. Colonel Sleeman, forwarding specimens of two kinds of 
Munjeet, the produce of the Saugor District, and giving some particulars about 
their growth, the purposes to which they are applied, &c. 

3. From Dr. Wight, enclosing a letter to his address from Mr. Fischer of 
Salem, giving further particulars regarding the growth and manufacture of 
the Nerium Indigo. 

Dr. Wight adds the following gratifying information regarding C'otton ex- 
periments at Coimbatore : — 

" I am happy to say, that our Cotton experiments here seem to be taking 
a very favorable turn ; some of our fields have already yielded 700fts. per 
acre, and the crop does not seem half over. Unfortunately our farms are 
small, but I trust we shall be better provided in that way next season. 
Much seems to depend with us on the sowing season. The early sown fields, 
which had the benefit of showery weather for the first few weeks, are yielding 
those large crop’s ; the later sown ones, owing to a very decided and long 
drought at the breaking up of the 8.W. Monsoon, and the late setting in 
and scanty rains of the N.E., are all very poor. 

The Cotton is decidedly the best we have yet grown in India, and the seed 
fully as well grown as that obtained from America, which has not hitherto 
been the case.” 

4. From Major Napleton, Secretary Bhauglepore Branch Society, giving an 
interesting report of an excellent exhibition of Flowers and Vegetables which 
was held at that station on the 30th ultimo. 

Tlie above communications were referred to the Committee of Papers. 

5. From Cecil Beadon, Esq., Under-Secretary Government of Bengal,trans- 
mitting copy of a letter from the Secretary to the Government of Bombay, 
in which is conveyed a request for a further supply of silk-worm eggs, and re- 
questing the Society to undertake the procuring and packing of the same. 

The Secretary was requested to use his best and early endeavors to meet 
this application. 

6. From H. C. Tucker, Esq., enclosing copy of a letter to his address from 
Mr. Fenwick, and his reply thereto, respecting the publication of Mr. Fenwick’s 
Vernacular Hand-Book of Gardening, 

The Meeting was unanimo^ly of opinion, that under all circumstances, it 
would be more advisable to Miere to the original arrangement of the Com- 
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iiiittee of Papers for printing the work, than to entertain the mode of publi- 
cation suggested by Mr. Fenjvick. 

7. From Geo. Gardner, Esq., Supt. Royal Botanic Garden, Ceylon, advising 
dispatch of a quantity of Coffee seed for transmission to Mr. Yansittart, 
Supt. of Dcyrah Dhoon. 

The Secretary stated, that this seed had been received, and 'he had placed 
himself in communication with Mr. Yansittart, as to the best mode of for- 
warding it. 

8. From the* Rev. Dr. Carshore, stating, that he has taken charge of the^ 
Lucknow Garden during the absence of Capt. Hollings, and acknowledging 
the receipt of a small assortment of seeds, forwarded for the use of the Garden. 

For all the above communications and presentations, the best thanks of 
the Society were accorded. 


( Wednfi.sday^ the 1 Uh March, 1846..) 

The Honorable Sir J. P. Grant, President, in the Chair. 

The minutes of the last General J^Ieeting were read and confirmed. 

Members Elected, 

The gentlemen then proposed, were duly elected Members of the Society, 
viz. — 

The Rev. Dr. Carshore, Messrs. Adolphe Delessert, T. B. Mactier, C. S., 
Robert Bullen, and E. Wingrove. 

^ Candidates for Election, 

The names of^the following gentlemen were submitted as candidates for 
election : — 

F. Bollairs, Esq., Merchant, Calcutta, — proposed by Mr. Dodd, seconded 
by the Secretary. 

W. H. Belli, Esq., Civil Service, — ^proposed by Dr. Huffnagle, seconded 
by Mr. Adam F. Smith. 

John Gifford, Esq., (firm of Jamieson & Co,, Calcutta,) — proposed by Dr. 
Huffnagle, seconded by Mr. Smith. 

E. G. R. Fane, Esq., Madras Civil Service, — proposed by Mr. C. K, Ro- 
bison, seconded by the Secretaiyr. 

Lieut, and Adjutant Owen, ilth Regt. Madras N. 1.,— proposed by Mr. 
Robison, seconded by the Secretary. 


c 
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Proceedings of the Society. 


Presentation to the Library. 

Journal of the Asiatic Society, No. 165. Presented by the Society, 
Garden and Museum. 

1. A small quantity of American Sumach (or Dividivi) Seed ; and a few 
papers of Mahogany Seed ; both the produce of the Calcutta Botanic Garden. 
Presented by Dr. Wallich. 

Dr. Wallich states, that this seed has been very lately gathered ; he 
commends the Mahogany to bo sown with as little delay as possible, it being 
a very perishable seed ; " no introduced timber tree,” observes Dr. Wallich, 
" deserves being spread over this country more than the Mahogany ; it is a 
noble tree, of quick growth, and the wood is as good as the Domingo wood, 
from low situations.” 

These seeds are available to Members. 

2. Specimens of Coffee, the produce of his garden at Burkaghur, from 
trees of four and seven years old. Presented by Colonel J. B. Ouseley. 

3. Specimens of liaw Silk, the produce of the Sircar Gardens at Banga- 
lore. Presented by Capt. F. S. Gabb, Secretary to the Madras Agricultural 
Society. 

4. Model of a Tirhoot Drill Plough. Presented by II, Piddington^ Esq. 
on behalf of A ..Delessert, Esq. 

5. Specimens of Nerbudda and Soane Teak ; also specimens of “ Khur- 
hur” and Dahgun” wood. Presented by Colonel JI. C. M< Cox. 


Nursery Garden. 

The subject which first came before the Meeting, had reference to the mo- 
tion, of which notice was given at the last Meeting by the Secretary, to the 
effect, that the salary of the Overseer of the Society’s Nursery Garden be in- 
creased from 60 to 80 rupees per mensem. After a few remarks, the Secre- 
tary agreed to withdraw his motion in favor of the reconqnendation of the 
Garden Committee, for the award of a bonus of one hundred rupees to Mr. 
DeCruze. The latter proposition was accordingly seconded by Mr. Staunton, 
])ut to the vote, and carried. 

A report was next read from the Garden Committee, in continuation of 
that made at the last Meeting, suggesting that a sum, not exceeding three 
hundred rupees, be voted for the purpose of putting the Overseers’s bungalow 
into thorough and durable repair, and making sundry desirable improvements 
thereto, as detailed in their report. The Committefe observe, that an esti- 
mate, amounting to 180 rupees, had been given in by the Overseer, but as 
this provides only for a partuil repair to the building, entailing, most proba- 
bly, the necessity of a further call three or four years hence, they deem it 



Proceedings of the Society. xi 

more advisable, as eventually more economical, to recommend the expenditure 
of the larger sum. , 

It was proposed by Dr. Huffnagle, seconded by Mr. Adam Smith, and 
agreed, — that the report be confirmed. 

Exhibition of Flowers, 

A list of the prizes, amounting to Rs. 120, which were awarded at the 
Show of Flowers held on the 24th February, was submitted. In the remarks 
'l!j[)pended to the list, it is mentioned, that this Show was undoubtedly the best 
tliat has yet taken place, exhibiting a marked improvement on the exliibition 
of February, 1845. The collection of pinks was large, and included many well 
formed flowers ; of oxalis, larkspur, phloxes and roses, there was also a 
good show, and a few pretty specimens of sweet-williams. The assortment 
of hearts-ease was large, (raised principally from American seed) but with 
few exceptions, the flowers were wanting in size and perfection. Among the 
Verbenas, were two newly imported species, viz : — Drummondii and Corolla 
albida. Of sweet peas there were only two plants, of these, one was in 
flower, being the first that has yet been exhibited. There were some good 
looking plants of Maurandya Barclayana, Begonias of sorts, German asters, 
Olarkias, Portulacas, and Euphorbia jacquiuiflora. The dahlias were poor, 
the season being too advanced for them ; the collection of salvias, penta- 
temons, lupins, wall-flowers, stocks, and antirrhinum, was also very indif- 
ferent, while there was not a single specimen of carnation. * 

In addition to the collection enumerated in the printed list, a few rarer 
exotics were exhibited, viz. Bletia verecunda and Epidendruni crassifolium, 
among the Orchidacece j Hyacinths, Iris Ilungarii, Lilium longifolium, and 
riatystemon Californicum. The latter plant, Captain Munro states, was found 
very difficult to be raised even in England. 

^Captain F. C. Burnett and Captain Wm. Munro acted as judges. The 
prizes were distributed by C. K. Robison, Esq. 

Award of an Honorary Memher^ship to Dr. Wallich. 

The Secretary next read a communication from Dr. Wallich, request- 
ing, that in consequence of his approaching departure from the country, his 
name might be removed from the list of contributing Members of the Agri- 
cultural and Horticultural Society of Tndia. The Secretary said, that consi- 
dering the length of time Dr. Wallich had been connected with the Society, 
and the services he had rendered it, he felt it to be his duty to bring his 
resignation prominently before the Meeting. 

It was then proposed by Mr. Staunton, seconded by Dr. Huflhagle, and 
unanimously resolved : — 

That the Society receives with regret tliis announcement of Dr. Wallich’s 
adjuration from it, — that it entertains a high sense of the services which he 
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has rendered to it from the period of its formation — and expresses its hope 
for liis health and prosperity in Europe. 

It was further proposed by the Honorable the President, and unanimously 
resolved, that Dr. AVallich’s name be enrolled on the list of Honorary Mem- 
bers of the Society. 

Dr. Carefs Bust 

The Secretary next submitted, certain estimates and drawings of a pedestal 
for the Bust of the Bev. Dr. Carey, when it vms agreed, that Dr, Huffnagld^ 
Mr. Staunton, and the Secretary, be a Committee to make the necessary ar- 
rangements for completing this testimonial. 

Coffee Cultivation in Chota Nagpore, 

A communication was read from Colonel Ouseley, Governor Generars 
Agent, S. W. Frontier, forwarding the specimens of Coffee alluded to among 
the presentations. Colonel Ouseley mentions, that these samples are the pro- 
duce of his own garden ; and he hopes next year, when the trees will bear, 
to send a specimen of the produce of the Government Experimental Garden. 
The Coffee plant, Colonel Ouseley adds, appears to like the soil and climate 
wonderfully. 

The Secretary mentioned, that Mr. James Cowell had obligingly acceded to 
his request in furnishing a report on this Coffee, a copy of which he had for- 
warded to Colonel Ouseley.* 


Silk Culture in the Mysore Country, 

A letter from Captain Gabb, Secretary to the Agricultural Society of 
Madras, forwarding the specimens of Raw Silk, before referred to, was next 
read. The copy of the Proceedings therein alluded to, was also submitt cd. 
The specimens, which were much admired by the Members present, were 
referred to the Silk Committee for report* ; and Captain Gabb’s offer to fur- 
nish copy of Captain Haine’s detailed report, was thankfully accepted. 


Arrival of Carolina Paddy. 

Dr. Iluffnagle having 'announced to the Meeting the arrival of the large 
supply of Carolina Paddy, which his firm had been requested by the Govern- 
ment of Bengal to procure, with the view of meeting a requisition fri>m the 
Commissioner of Arracan ; it was agreed, that the Seci’otary should place 
himself in communication with the Secretary to the Government of Bengal, 
with the view of obtaining a small proportion of this supply, if available, in 

• These reports, and other commanicationti connected therenvith, will be found in the 
Correspondence departinent.—£2>a. 
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order to meet the many applications which had been made to the Society, for 
this superior description of paddy. 

Communications on various subjects. 

The following papers and letters were also submitted : — 

1. From H. Brownlow, Esq., C. 8., dated Cuttack, 1st March, announc- 
ing the complete success attending the dispatch of a number of cuttings, 
which were sent to him by dawk banghy, packed in a plantain box. Mr. 
Brownlow thus writes on the subject : — 

It will please you very much to hear of the sntire success^ wliich has 
attended your kind dispatch of cuttings on the, 23d January last ; every one 
of the Poinsettia and Ipomosa mbra-cerulea cuttings is flourishing. They 
were put in on the 29th January, and there has not been one failure. They 
were struck of course under a glass, Some were put in a shady part of the 
garden, and some in a northerly verandah. The latter struck sooner, and be- 
came healthier in appearance. Those from the garden, therefore, were re- 
moved to the verandah, and all are flourishing now to my heart’s content. 
Tliis speaks well for the plantain box system, recommended by Colonel Stacy, 
and I warmly support it. Perhaps you would kindly give me another trial of 
some more cuttings of any kind, which you think most beautiful.” 

2. From II. Kehling, Esq., dated Eungpore, 29th January, enclosing 
three interesting communications, viz : — 

(i.) On experiments made with certain descriptions of seeds received last 
year from the Society. 

(ii.) Eeplies to the queries on the subject of manures, printed in the se- 
cond volume of the Society’s Journal. 

(iii.) Remarks regarding the culture of tobacco and other useful plants in 
the Eungpore district. 

3. From J. W. Payter, Esq., dated Bogra, 15th February, giving the re- 
sult of his experiments on Sugar-cane with Guano obtained from the Society. 

4. From the Deputy Secretary, giving the result of experiments on the 
Bussorah Rose with^Guano obtained from the Society. 

The above communications were referred to the Committee of Papers. For 
these and for the other letters and presentations, the best tlianks of the 
Society were accorded. 

Extra Establishment, 

At the close of the Meeting, the Secretary brought to notice, that a few extra 
servants were now required to protect the Society’s property, keep the furni- 
ture in order, &c. ; when it was agreed, that an additional sum Of sixteen 
rupees per mensem be allowed for |hat purpose. 
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( Wednesday^ the 8th Aprils .184() J 

C. K. Bobison, Esq., Vice-Preaideut, in the Chair. 

The minutes of the last General Meeting were read and confirmed. 

Members Eleeted. 

The gentlemen proposed at the last Meeting, were duly elected Members of 
the Society, viz. — 

Messrs. F. Bellairs, W. H. Belli, C. S., John Gifford, E. G. R. Fane, 
Madras C. 8., and Lieut. W. p. Owen, 11th Regt. Madras N. I. 

Candidates for Election, 

The names of the following gentlemen were submitted as candidates for 
election : — 

Alexander Duncan, Esq., Choukeedangah Colliery, — proposed by Mr. T. 
Watkins, seconded by 3Ir. M. Cockbum. 

Henry Torrens, Esq., Civil Service, — ^proposed by the Secretary, seconded 
by Mr. C. K. Robison. 

G. G. Mercer, Esq., Indigo planter, Etawah, — ^proposed by Dr. A. Greig, 
seconded by the Secretary. 

Wm. Anderson, Esq., Bagnun, — proposed by Mr. Robison, seconded by 
Capt. Wm. Munro. 


Presentations to the Library. 

1. The Gardener’s Dictionary. Presented by A. G. Harris^ Esq. 

2. The Tenth Annual Report of the London E. 1. and China Association. 
Presented by the Association. 

3. Journal of tlie Asiatic Society of Bengal, No. 166. Presented by the 
Society, 

4. Report of the Bombay Chamber of Commerce for the first quarter 
of 1845-46. Presented by the Chamber. 

Garden and Museum. 

1. A further supply of American Sumach (Dividivi,) and Mahogany 
Seed. Presented by Dr. Wallich, 

2. A cask containing about five maunds of Carolina Paddy. Presented 
by the Government of Bengal. 

3. A small quantity of African Pod-Pepper seed. Presented by J. Stike^ 
many Esq.y Secy. E. I. and China Association, 

In his letter advising the dispatch of this seed, Mr. Stikeman states, 
that last year, the Bombay Government sent to the Association some Pod- 
Pepper for sale, to test its properties and market value. ‘<lt was most 
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unfortunately,” he adds, " a failure, owing principally to want of a deep red 
color. The brokers, Messrs. Merry and Son of Fenchurch Street, who 
managed the sale, furnished me with a sample of African Pod-*Pepper from 
Zanzibar, a portion of which I have sent to Bombay for their guidance ; and 
t now do myself the pleasure of sending you a similar quantity, in the hope, 
that it may reach you in a proper season, and that the seeds may germinate 
and by possibility introduce a new variety. 1 am the more anxious upon 
this point,^becau8e, whilst the Bombay Pepper only fetched 44s. per cwt., the 
African Pepper was realizing £5 per cwt., and much wanted.” 

4. A small quantity of Munjeet seed from .the Nerbudda. Presented by 
Lieut, -Colonel Sleeman. 

5. An Apple, the produce of liis garden at Burkaghur, Chota Nagpore. 
Presented by LieuL-Colonel Ouseley. 

Colonel Ouseley mentions, that this apple is the produce of one of the trees 
sent to him by Mr. Hodgson from Nepaul, four or five years ago. All the 
trees, as also a number of pear trees received at the same time, have blos- 
somed this year, and Colonel Ouseley adds, “ one English walnut tree has 
grown to about nine or ten feet high, and thrives beautifuUjr ; the Cabool 
walnut also grows admirably : I have about 120 trees.” 

6. A piece of Cow-hide tanned by Sicilian Sumach at Mr. Teil’s tannery, at 
Kidderpore ; and a piece of Bullock-hide tanned at the same place by Ameri- 
can Sumach. Presented by Dr. Wallich. 

7. An oblong paper-box made from Mahogany, the produce of the H. C. 
Botanic Garden. Presented by the Government of Bengaly at the request 
of Dr. Wallich. 

8. Specimen of Coal from the Nerbudda, Presented by Lieut. Col, H, C. 
M. Cox. (For a report on this Coal see “Correspondence,” page 18.) 

9. Twelve pounds of Coffee, of a similar description to that submitted at 
the last Meeting. Presented by Lieut.-Col, Ouseley. 

It was agreed to send three-fourths of the above supply, to the East India 
and China Association, with the view of obtaining the opinion of experienced 
dealers in the article. 

10. An Apricot, the produce of his garden at Howrah. Presented by 
P. llomfrayy Esq. 

Mr. Ilonifray mentions, that the tree, from which this Apricot was plucked, 
bears a very great profusion of blossom every year, but it has never produced 
more than three or four fruit, in any one season, and none larger than the 
present one. 

Report on Raw Silk produced at Bangalore. 

A report of the Silk Committee on the specimens of Raw Silk which were 
submitted at the last Meeting, was read ; — 

lUsolredy — That a copy of the above report be. forwarded to the Agricul- 
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tural Society 4)f Madras, and that the specimens be transferred to the Chamber 
of Commerce, in accordance with the request of the Madras Society. 


FloricuUural Exhibition, 

A schedule of prizes for the next Flower Show was submitted by the Gar- 
den Committee. The Committee suggest, that the Show be held on Wed- 
nesday, the 15th instant, at eleven a. m. Tliis was agreed to, and Captains 
Burnett and Munro, were requested to act as judges. 


Mahogany Culture at the Botanic Garden, Calcutta. 

A letter firom Mr. Under-Secretary Beadon, enclosing extract of a com- 
munication from the Superintendent of the H. C. Botanic Garden, dated 
23d March, 1846, regarding the Maliogany box alluded to among the pre- 
sentations, was next submitted. 

The Secretary mentioned, that in reply to an application to that effect, 
he had received a copy of the report of Messrs. Shearwood, referred to in 
the above extract, with an intimation, that the Superintendent of the Botanic 
Garden had been requested to forward to the Society, a section of the trunk 
of the Mahogany tree from which the box has been manufactured. 

The Secretary further stated, that Dr. Wallich had obligingly furnished 
him with a note descriptive of the mode in which the Mahogany should 
be treated, for the information of those Members who have been lately sup- 
plied with seed. 


Value of the American Sumach as a tanning plant. 

The papers, that next came before the Meeting, had reference to the piece 
of Bullock-hide (tanned exclusively with American Sumach or Dividivi, the 
produce of the Botanic Garden,) which is alluded to under the head of pre- 
sentations. Dr. Wallich, who forwards this specimen, accompanies it with 
a communication to his address from Mr. Teil. 

In connection with this subject, another communication from Dr. Wallich 
was read, intimating his desire of bringing this last instance of Mr. TeiFs 
most disinterested and valuable services, in the matter of the American 
Sumach or Dividivi, to the marked consideration of the Society.*' Dr. Wallich 
expresses it as his opinion, that “ the high distinction of the Society’s Gold 
Medal could not be more worthily bestowed, than upon the important la- 
bors, so readily and successfuny performed for the promotion of the great 
object the Society has in view, by Mr. Teil of Kidderpore.” 

It was agreed to postpone the consideration of the. above proposition till 
the next General Meeting. 
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Jmpro\^e7nent in the Indian Churka, 

The following letter from Mr. Ilobert Burn, regarding an improved machine, 
on tlio Churka jprinciple, for cleaning cotton, was also read ; — 

To James Hume, Esq., Secretary to the Agricultural and Horticultural 
Society of Bengal^ Calcutta. 

SiH, — Having just observed an advertisement made by the Agricultural and 
Horticultural Society of India, in which the Society’s Gold ^ledal, together 
with Its. 500 reward, is offered to any person who may succeed in improving 
the native Churka, so as to make an efficient and serviceable machine for 
cleaning cotton, — t beg leave to state, that I think there is a fair prospect 
of the object desired by the Society, being attained. The improvement I 
have made on the native Churka, was completed in 1843, and my brother, 
the Superintendent of the Government Cotton experiments, used every 
means to bring it to the notice of the authorities at Bombay, and the 
machine has been laying at the Military Board Office ever since, waiting a 
report* 

I now beg to request the favor of the Society making application to the 
Government of Bombay, for the Churka to be sent round to Calcutta, with 
a view to its competing for the above rewards. As I came out to this coun- 
try three year’s since, solely with a view to try what could be done for the 
improvement of Indian Cotton, and at my own expense and responsibility, 
it will be matter of much satisfaction to me, to find tliat the principle of this 
machine, and the improvements 1 have made, arc as highly approved of as 
I feel confident they merit. 

Broach ; I am, &c. 

14^/j Marchy 1846, Robert Burx. 

At the close of the perusal of the above letter, the importance of the subject 
on which it treats was fully recognized, and it was agreed, that the Secretary 
should place himself in communication with the Government of Bombay, 
through the local Government, with the view of carrying the suggestion of 
Mr. Bum into effect. 

Communications on various subjects. 

The following communications were also submitted : — 

1. From the Rev. Dr. Carshore, Acting Secretary, Branch Agri-Horti- 
cultural Society, Lucknow, enclosing an account of an exhibition of vegetables 
and fruits, held in that city in Februai^ last. 

2. From the Rev. J. Cahusac, Acting Secretary, Branch Agri-Horticul- 
tiiral Society, Ilooghly, forwarding a report of an exhibition of vegetables 
and fruits held at that station on the 19th January. 


d 
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3. From J. W. Yule, Esq, of Ramnuggur, giving the result of his sowings 
of English cereal and other seeds, sent by the Court of Directors ; also of 
certain other seeds received from the Society at the close oSlast year. 

4. From Dr. A, Greig, Seetapore, giving the result of his sowings of the 
American, Capo, and English Flower and Vegetable seeds ; also of English 
Wheats. 

The above four letters were referred to the Con^ittee of Papers. 

5. From Cecil Beadon, Esq., Under-Secretary to the Government of 
Bengal, applying for Cotton seed for the use of the Government farms at 
Dacca. 

The Secretary stated, that he had replied to this letter, expressing the 
regret of the Society at its inability to meet this application, not having 
any fresh imported seed in store. 

6. From Messrs. Wrench and Son of London, foi^warding an invoice of 
Flower seeds, shipped per Tartar. 

7. From the Secretary, Society of Arts, London, returning thanks for the 
third volume of the Society’s Journal. 



Vto»eliing0 of tljr |^0(iits 


( Wednesday f the \Mh of May ^ 1846.^ 

M. S. Staunton, Esq., Senior Member present, in the chair. 

The minutes of the last general meeting were read and confirmed. 

Members Elected, 

The gentlemen proposed at the last meeting were duly elected Members of 
the Society, viz : — 

Messrs. Alexander Duncan ; Henry Torrens, C. S. ; G. G. Mercer, and 
Wm. Anderson. 


Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election : — 

Wm. Vincent, Esq., NudziifFghur, near Cawnpore,— proposed by Mr. R. 
Lowther, C. S., seconded by the Secretary. 

Hugh Colquhoun, Esq,, Merchant, Mozufferix)rc,— proposed by Mr. James 
Small, seconded by the Secretary. 

Presentations to the Library. 

1. Madras Journal of Literature and Science, No. 31. Presented by the 
Madras Literary Society. 

2. A list of trees, shrubs, plants, &c., growing in the Madras Agri-Horti- 
cultural Society’s garden. Presented by the Agricultural and Horticultural 
Society of Madras. 


Museum and Garden, 

1. Samples of Bengal jute, bleached by a new and rapid process, invented 
by Col. Calvert, Presented by Alexander Rogers^ Esq, 

In reply to a communication from the Secretary, Mr. Rogers remarks, that 
he is unable to give any information as to the nature of the process adopted 
by Col. Calvert ; the discovery, however, appears important, inasmuch that 
jute may now be used for many fabrics as a substitute for flax. 

2. Section of a mahogany tree grown in the H. C. Botanic Garden, Calcutta, 
to which allusion is made in his communication read at the last meeting. 
Presented by Dr. Wallick. 
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X Sample of a “ species of cotton” gathered on the island of St. Martins, 
where it is to be found in great abundance. Presented by Capt, J, W, 
Cannon, Commander of the H, C. Schooner * Spy* 

Capt. Munro mentioned, that the above sample is the silky wool contained 
in the capsule of Eriodendron anfractuosum, (Bombax pentandrum, Boxb.) 
and the only use to which it can be applied is for stuffing pillows. 

4. A small quantity of double zinnia seed. Presented by James Pontet, Esq. 

5. A supply of Gibali, Cuba, and Bhilsa tobacco seed, the produce of the 
Society's Nursery Garden. For distribution. 

6. A very large and well-formed fig, the produce of his garden in Calcutta. 
Presented by H. Piddington, Esq. 

The following communication accompanied the above specimen : — 

“ I beg to send herewith a fine fig, weighing 2 oz. (Troy) and of inches in 
circumference. A size and weight I think equal to good hot-house figs in 
England : if dried and flattened, this one would probably equal in size the 
largest Turkey fig. 

In spite of this severe season, 1 have had about three dozen of very fine-fla- 
vored figs from a very young tree, by the simple precaution of shading the 
fruit by a linen or paper bag. My tree is from Chandemagore, and I shall 
note for those who desire to cultivate this delicious fruit, that the productive 
trees are those with somewhat narrow, dark-green, and deeply-lobed leaves.* 
The variety with broad, light-green, and but faintly-lobed leaves (which by the 
way seems to be the only one in the Botanic Garden) never that I have yet 
seen, ripens its fruit, though it produces plenty.” 

7. A few fine-tasted mangoes, the produce of his garden at Howrah. 
Presented by P. Homfray, Esq. 

Mr. Homfray mentions, that this fruit is the produce of a tree raised from 
the stone of a mangoe tree imported some years ago from Java, an account 
of which he communicated last year to the Society. (See Journal of the 
Society, vol. iv. page 89.) 

Tribute of respect to the Memory of the late C. K. Robison, Esq, 

The Secretary stated that, before commencing the ordinary business of the 
meeting, he begged to draw the attention of the members to the loss the 
Society had lately sustained in the sudden death of one of its Vice-Presidents, 
— a gentleman who had been connected with the Institution for the long period 
of 23 years, during five of which he had held the post of Honorary Secretary, 
and nine years that of a Vice-President. The records of the Society would 
prove the interest which the late Mr. Bobison had taken in its afiairs at an 
early period of its history, and his continued services during subsequent years 
were too well-known to most of the members present to need any detailed 


• Which (leaves) also have a very strong smell of the fruit ! I send one with the fig. 
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account at his hands. But as he conceived the Society should not be satisfied 
with a mere verbal expression from individuals^ but that an expression of 
regret for the loss it had sustained should be placed on record, he would beg 
to move the following resolution : — 

That this Society, on holding its first meeting after the lamented death 
of C. K. Bobison, Esq., is desirous to place on record its sense of his valuable 
services during a period of 23 years, as Member, Honorary Secretary and Vice- 
President, and as Architect of the building occupied by the Society ; and that 
a copy of this resolution, with a letter expressive of the deep regret of the 
Society at his death, be addressed to his family.” 

The resolution was seconded by Major Sage, and carried unanimously. 

Election of a Vice-President. 

The Seci-etary next intimated, that as the number of office bearers was limit- 
ed, it would perha])s be considered desirable to fill up at once the vacancy 
caused by the death of Mr. Robison, instead of deferring such appointment 
till the next anniversary meeting in January ; — whereupon, after a few pre- 
liminary observations, it was proposed by the Chairman, and agreed to un- 
animously, that Dr. Charles Huffnagle be elected a Vice-President of the 
Society, in the room of the late C. K. Robison, Esq. 


Notice of Motion. 

Proposal of a Gold Medal to Mr. Teilyfor testing the valve of the American 
Sumac as a tanning plant. 

The proposition of Dr. Wallich, which was read at the last meeting, and 
deferred for consideration to the present, suggesting that some mark of dis- 
tinction be accorded to Mr. Teil, of Kidderpore, for his “ most disinterested 
and valuable services,” in the matter of the American Sumac or Dividivi,” 
was the subject which was next brought forward ; when, after some little dis- 
cussion, the following notice of motion for the next meeting was given by 
Capt. Wm. Munro, and seconded by J. W. Laidlay, Esq. : — 

" That the gold medal of the Society be awarded to Mr. J. Teil, for the 
disinterested and useful service he has rendered, in so zealously prosecuting 
certain experiments on the tanning properties of the American Sumac, the 
produce of the H, C. Botanic Garden, as detailed in the correspondence and 
shown by the specimens which have been laid before the Society by Dr. 
Wallich, during the last twelve months.” 

Exhibition of Flowers. 

A list of prizes, amounting to Rs. 129, which were awarded at the second 
quarterly show of flowers, held on the 15th April, was submitted. From the 
remarks appended to this list it would appear, that at this show the collec- 
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tion was altogether larger, and the assortment more varied than on that hold 
on the same day of the month last year. 

The collection of phloxes, pinks, (English and Indian) asters, geraniums, 
portulacas, saponarias, roses, petunias, and coreopsis, was tolerably good, — ^in 
the latter was C. parkinsonia, which was stated to be a newly imported 
variety. There were several fine plants of manetia cordifolia and cordia 
sebestena, and a rather good collection of picotees, verbenas, and sweet 
williams ; there were also several cut specimens of passion-flower, and poin- 
ciana regia, but only one of colvillia racemosa. Of oxalis, justicias, cen- 
taureas and' begonias, the collection was poor. Prizes were offered for 
pentstemons, wall-flowers, carnations, and oleafragrans, but they were not 
forthcoming, while the specimens of salvias, brugmansias, and clerodendron 
were not considered worthy of prizes. The amount thus retained was trans- 
ferred to the “ rarer exotics” noted in the list, which consists of a fuschia, a 
gloxinia, salpiglossis and brachycome ibiridifolia. 

In the department of indigenous plants and flowers, there were nearly a 
dozen cut specimens of liibiscus, and seven or eight of ixoras. The show of 
bauhinias was excellent ; there was also a fine cut specimen of cassia nodosa. 
The collection of amarydylloe was good. Instead of giving a prize for the 
best collection of orchideoe as stated in the schedule, it was awarded for the 
best specimen^ namely, cypripedium venustum. An extra prize was given 
for a fine plant of acanthus inisifolium. There was only one specimen of 
bignonia, B. oequinoctialis, a native of the West Indies. 

Capt. William Munro officiated as judge ; the prizes were distributed by 
the Secretary, 

The best thanks of the Society were given to Capt, Munro for the trouble 
he so kindly took in selecting the prize specimens on this occasion. 

In connection with this subject, the Secretary submitted a communication 
from a Member, offering certain suggestions in regard to the management of 
future exhibitions, and remarked, that being on a question involving some 
detail, the letter might be referred to the Garden Committee for considera- 
tion and report. Referred accordingly. 

Reduction in the rates of duty proposed to he levied on Rice and on 
Silk Manufactures^ the produce of British Possessions, ^ 

The Secretary mentioned, that since the last meeting he had been favored 
with the following letter from Mr. Stikeman, Secretary to the East India and 
China Association, communicating the pleasing intelligence of a reduction in 
the rates of duty proposed to be levied on certain articles, the produce 
of British Possessions : — 

To J. Hume, Esa., Ilony. Sec, Agri-HorticuUural Society^ Calcutta, 
Sir, — With respect to the Resolutions of the House of Commons, which I 
sent to you on the 19th February, I liave the pleasure to acquaint you, that 
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tho Committee have succeeded in getting them altered as regard the articles 
" rice” and " silk goods,” the duties on which are now as follow : — 

£ 8, d. 

Bice the cwt. 0 10 

of and from British Possessions „ 0 0 6 

rough or in the husk the quarter 0 10 

of and from British Possessions „ 0 0 1 

Silk. 

Manufactures of Silk, and Silk mixed with any other ) 
material, not enumerated or otherwise charged with > 15 0 0 

duty, for every £100 of the value ) 

of or* from British Possessions 5 0 0 

I am, &c., 

John Stikeman. 

Report on Specimens of Woods from Darjeeling and Chota Nagpore. 

A report by Captain Goodwyn, on the strength, quality, &c., of certain 
specimens of woods from Darjeeling and Purulia, which were forwarded 
some months ago by Dr. Campbell and Captain Tickell, was next read. 

The best thanks of the Society were voted to Captain Goodwyn for his 
report, which was transferred to the Committee of Papers, copies having 
been already transmitted for tho information of Dr. Campbell and Captain 
Tickell. 


Beneficial Effects of Under-draining, 

An interesting extract of a letter from Major Jenkins, communicating the 
successful culture of certain products on a piece of morass, which he has 
reclaimed by means of under-draining, was also read, and referred to the 
Committee of Papers for publication. 

Application of Mowah Oil to Economical Purposes, 

The Secretary next submitted a letter from Mr. C. B. Taylor, of Palamow, 
intimating that, as suggested in a former communication when forwarding 
various specimens of oil, ho has fully proved the capability of converting 
the Mowah oil (Bassia latifolia) into candles and soap. 

A letter was read from Mr. Piddington, wishing to be informed if there 
be any rule of the Society exempting members from subscription after a 
certain number of years ; and requesting that if there be no such rule, 
the circumstance may be brought to the notice of the Meeting, as he con- 
ceives some arrangements should be made in favor of members who may have 
been such during a period of 15' or 20 years. 

• Evidently a mistake, it should be “ a«d,” which I have pointed out in the proper quar- 
ter.— JT. S. 
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The Secretary informed the meeting, that there was no such rule as 
that referred to by Mr. Piddington among the, regulations of the Society, 
neither, so far as he could learn from enquiry and reference to their proceed- 
ings, was any rule of this nature in force among the literary or scientific 
Societies of Great Britain. 

The meeting was unanimous in directing the Secretary to inform Mr. 
Piddington, that no rule exempting members from subscription existed in the 
Society, and that it did not consider it expedient to make one. 

At the close of the meeting the Secretary alluded to the expediency of 
erecting out-offices to the Metcalfe Hall for the accommodation of a certain 
portion of the native establishment, and desired to give notice for the next 
meeting, that a sum not exceeding 250 Rs. be allowed for that purpose. 


Wednesday, the \0th June, 1840. 

Charles Huifnagle, Esq., Vice-President, in the chair. 

The minutes of the last general meeting were read and confirmed, and the 
gentlemen then proposed were duly elected Members of the Society, viz : — 

Messrs. William Vincent and Hugh Colquhoun. 

Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election. 

Lieut, the Hon’ble E. Hastings, Deputy Commissioner, 3rd class, Saugor 
and Nerbudda Territories, — proposed by Capt. Henry J. Guise ; 

Capt. Hugh Robison, Brigade Major, Ellichpore Division, — proposed by 
Dr. W. H. Bradley ; 

Capt. William O’Brien, 8th Regt. Nizam’s Infantry,— proposed by Dr. 
Bradley ; 

P. E. Wodehouse, Esq., Ceylon Civil Service, —proposed by Mr. Cecil 
Beadon ; and 

Thomas James Atkinson, Esq., Burdwan,— proposed by Mr. Henry Cowie. 

The above nominations were seconded by the Secretary. 

Presentations, 

1. A fine specimen of Otaheite cane grown near the sea beach in Province 
Wellesley, opposite Penang. Presented by Capt. Wall, Commander H. C. 
Steamer ‘ Tenasserim.* 
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2. X Sample of kuppas or seed cotton, the produce of a variety of cross-bred 
plants, done at Broach, in the season 1844-45, and raised in the season 
1845-46. Presented by JDr, A. Burn, Superintendent Government Cotton 
Farms at Broach, 

Dr. Burn states, that the brown colored kuppas is supposed to be a cross 
between Sea-island and the brown or Nankeen cotton, the latter having acted 
naturally the part of a mother. This produce. Dr. Burn remarks, is remark- 
able for the great strength of the fibre, also for its length and very silky 
nature. The plant grows to a large bush, and is not in full bearing till the 
second season : it is so very hardy. Dr. Burn adds, that all th» seeds now sent 
may be cultivated advantageously as perennials, cutting them down annually 
at the commencement of the rains. 

3. A few bunches of grapes, of the purple and white sorts, the produce of 
his garden at Gnosree, near Calcutta. Presented by William Stalkart, Esq, 

Mr. Stalkart submits these specimens, in order to bring to the notice of 
such as take an interest in the culture of the vine, that the purple sort is a 
hardy species and an abundant bearer, and consequently well deserving of 
cultivation ; but that the white sort, though perhaps the sweeter tasted, is a 
very poor bearer, and gives its produce in small bunches. Mr. Stalkart states, 
that the grapes now submitted are the produce of cuttings from the vines that 
bore the fruit which was presented some years ago to the Society by Captain 
Milner, and of which a detailed account is published in the fifth volume of 
the Transactions. Mr. Stalkart adds, that liis vines are planted in a different 
situation, though equally as well sheltered as were Capt. Milner’s, namely, by 
walls on each side. The alley in wliich Capt. Milner grew his vines runs 
east and west, closed at the ends ; Mr. Stalkart’s runs north and south, and 
is open at the ends. 

These grapes were much admired by the Members present, particularly the 
purple variety, than which perhaps a better specimen has not been growm in 
Bengal. 

4. A quantity of Cape Dhall, the produce of the Society’s Nursery Garden. 

The following is the memorandum accompanying the above seed : — 

Memorandum. — In March 1845, Capt. Currie sent to the Society a small 

quantity of Dhall, the produce of a stray seed, which was, by mistake, in- 
cluded in a packet of flower seeds sent from the Cape. The seed was planted 
by Capt. Currie in October 1842, and took between 16 and 17 months in 
ripening its seed, by which time the tree had attained the height (unusual in 
the Indian dhall) of fourteen feet, with a circumference of ten inches at the 
root of the stem, the branches extending about five feet on each side. On 
counting the seed, Capt. Currie found that the tree had given an enormous 
produce, nearly 11,500 fold, which he states to be about twenty times more 
than is yielded by the Indian tree ; the latter, however, requiring only 8 or 9 
Tnonths— or half the time of the Cape variety- to ripen its seed. 



XXX 


Proceedings of the Society. 


The seed now on the table is the produce of the Society’s Gardenj^^grown 
from the seed presented by Captain Currie, It was sown in May 1846. The 
plants canle up very luxuriantly, and most of them attained the height of 
from nine to ten feet, (or four feet less than Capt. Currie’s tree) with a cir- 
cumference of stem of five to five and a half inches. These trees blossomed 
in January and the pods ripened in March,— being a period of rather more 
than ten months — or six months less than Capt. Currie’s tree. The Overseer 
of the Nursery states, that these trees are higher, and the stem thicker than 
the common country dhall ; the grain, he says, is also superior, but the 
produco has proved to bo less, and it has taken two months longer in attain- 
ing maturity. He further remarks, that it is inferior both in size and flavor 
to the Patna dhall. 

It will thus be seen, that the seed of the second generation has given a less 
favorable return than that of the first ; and taking into consideration that it 
requires a longer time to ripen its seed, it is doubtful whether the cultiva- 
tion of this Cape variety in India would be of advantage. 

It will, however, be interesting to ascertain the difference in produce 
and taste between this acclimated Cape dhall and the Patna variety, when 
grown on the same spot of ground in the Nursery Garden ; and this experi- 
ment will be made during the present season, and the result communicated in 
duo course. 

Award of a Gold Medal to Mr, Teil for testing the value of Indian^ 
grown American Sumac as a tanning •plant. 

The motion of which notice was given at the last meeting by Capt. Wm. 
Munro, seconded by Mr. Laidlay, to the effect, that the Gold Medal of the 
Society be awarded to Mr. J. Teil, for the disinterested and useful service he 
has rendered in so zealously prosecuting certain experiments on the tanning 
properties of the American Sumac, the produco of the H. C. Botanic Garden, 
as detailed in the correspondence and shewn by the specimens which have been 
laid before the Society by. Dr. Wallich during the last twelve months,” — was 
duly brought forward, supported by the mover, and unanimously agreed to. 

Tribute of respect to the Memory of the late C. K. Pobison, Esq. 

The Secretary submitted the following correspondence which had taken 
place in accordance with the resolution passed at the last general meeting: — 
To Hugh Kobisox, Esq. 

Dear Sir, — I am directed by the Honorable the Tresident and Members of 
the Agricultural and Horticultural Society of India, to convey to you copy 
of a resolution which was passed at a General Meeting, held on the 13th 
instant ; and to request that you will express to the members of your family 
the deep sympathy of the Society at the irreparable loss they have sustained 
by the sudden death of your father, the late C. K. Robison, Esq. The 
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Society laments him as a Member who was connected with the institution 
for a long period in various capacities) and one who ever took the most lively 
interest in its proceedings. 

I am, &c. 

(Signed) James Hume, 

May, 1846! Hon. Secy. A. H. S. 

To the Agricultural and Horticultural Society of India. 

Gentlemen, — I have to tender you my thanks for your very kind atten- 
tion, and am deeply grateful for the honor you have done my family and my- 
self. I shall take care that the friends of my late father, Mr. C. K. Robison, 
arc made acquainted with the honorable testimony you have borne to Ins 
worth, and I am sure they will most highly appreciate your kindness. 

I am, &c., 

21th May, 1846. (Signed) IIugh Robison. 

Nursery Garden, — Sugar Cane Plantation, — Fruit-tree Nursery, ^c. 

A long report from the Garden Committee of a visit to the Nursery at the 
end of last month was next read. The C(^imittee state, that the cane 
plantation is progressing favorably, notwithstanding the late very dry 
weather. The China cane, in particular, is in excellent condition, thus sup- 
porting the character of that variety for hardness and ability to stand all 
changes of season. From a comparative trial in the culture of certain sorts 
of cane, the Committee are of opinion, the trench system is better adapted 
for this climate than the mode of planting in holes, the former assisting 
to keep the ground longer in a moist state round the roots of tlic cane ; it is 
useful also for facilitating irrigation, and on that account is adopted in 
Burdwan, Bcerbhoom, and other Sugar districts ; while in the rainy season 
the trenches are converted into an admirable system of drains. The Com- 
mittee likewise report favorably of the lately formed fruit-tree nursery ; 
they intimate the completion of pucka walks throughout the flower garden, 
and state that the conservatory is also progressing and will be probably flnish- 
ed during the present month. 

The Committee next allude to a grant of the sum of sixty rupees for 
deepening and improving one of the tanks, and converting the deposit 
into manure, and the earth from the sides for raising certain parts of the 
garden ; they suggest also, that an additional sum of 100 rupees be voted 
for completing the Overseer’s bungalow, the fonner estimate of 300 rupees 
having been found insufficient for that purpose. 

The Committee add, in conclusion, that they have taken into consideration 
certain suggestions from a Member of the Society for the management 
of future floricultural exhibitions. Tliey are decidedly in favor of the 
adoption of the first suggestion with some little modification, but are not 
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disposed to recommend the carrying out of tlie other two on the ground 
that the one will occupy more time at the show than can be reasonably 
spared, and that the other will prove a bar to the entrance of native nursery- 
men into the list of competitors. The first suggestion is to the effect “ that 
all competitors be excluded from the show-rooms during the time the judges 
are fixing on the plants for prizes,” and the modification by the Committee, 
that " native mallees only be admitted into the show-room during the time 
the judges are fixing on the plants for prizes.” 

, The Report of the Committee, in all its parts, was confirmed. 

Receipt of Flower Seeds from England, 

The Secretary informed the meeting that he had just landed from tho 
‘ Tartar^ the consignment of flower seeds ordered out from Messrs. Wrench 
and Son, of London. It consisted of upwards of forty varieties, and would be 
shortly ready for distribution, due notice of the same being given by adver- 
tisement. 


Communications on various subjects, 

1. From C. B. Taylor, Esq, Palamow, dated May 18th,— submitting sketches 
of two machines which he has invented for cleaning cotton, with description 
of the mode of working them. 

2. From the same, enclosing extracts from the ‘‘ Library of Entertaining 
Knowledge” regarding certain modes of divesting cotton from the seed. 

Referred to the Committee of Papers. 

3. From Capt. G. E. Ilollings, Secretary Agri-ITorticultural Society of 
Lucknow, intimating the arrival in good condition of tho plants sent by the 
Parent Society last cold season. Capt. Ilollings also desires to express his 
obligations to Dr. Wallich for a valuable collection of plants from the 
Botanic Garden. 

For the foregoing communications and presentations the best thanks 
of the Society were accorded. 


Wednesday, the Sth July, 1846. 

The Hon’blc Sir J. P. Grant, President, in tho chair. 

Members Elected, 

The gentlemen proposed at the last meeting were duly elected Members of 
the Society, viz : — 

Lieut, the Hon’ble. E. Hastings, — Capt. Hugh Robison,— Capt. Wm. 
O’Brien, — Messrs. E. P. Wodehouse, and T. J. Atkinson. 
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Candidates for Election, 

The names of the following gentlemen were submitted as candidates for 
election : — 

J. II. Young, Civil Service, — proposed by the Secretary, seconded by 

Mr. Staunton. 

John Teil, Esq.,— proposed by Mr. Staunton, seconded by the Secretary. 

Communications on various subjects. 

The following letters and papers were submitted 

1. From Cecil Beadori, Esq., forwarding copy of a despatch from the 
llon’ble Court of Directors, together with reports on the results of the sale 
of Assam Teas which took place in February and March last. 

2. From Jl. K. Pringle, Esq., Chief Secretary to the Government of 
Bombay, transmitting a report of the operations at Broach under the Super- 
intendent of cotton experiments during 1844-4.5 ; also certq^ correspondence 
connected with an experimental culture of wheat at Broach. 

3. From C. B. Taylor, Esq., of Palamow, forwarding, in continuation of 
his letter submitted at the last meeting, certain additional details with 
sketches of cotton-cleaning machines. 

4. From the same, entering into further particulars about the manufacture 
of Indigo from the leaves of Nerium tinctorium. 

.5. From T. B. Mactier, Esq,, Secy. Branch Agri-ITorticiiltural Society, 
Cuttack, enclosing a list of prizes awarded at a flower show held on the 24th 
of February ; also the annual account of receipts and disbursements. 

6. From Major T. E. A. Napleton, Secy. Branch Agri-IIorticultural 
Society, Bhaugleporc, submitting an account of an IIorti-Floricultural exhibi- 
tion held at that station on the 1st of June, 

Major Napleton reports, that the cereal grains forwarded to the Parent 
Society by the Court of Directors have failed, but that the other seeds, rape, 
turnip, flax, mustard, Ac. have yielded excellent crops. 

7. From Captain F. S. Gabb, Secy. Agri-llorticultural Society, Madras, 
enclosing a list of prizes which will be awarded by the Society during 184b‘-47 
for best specimens of cotton, coffee, indigo, sugar, silk and wool. 

Captain Gabb also forwards a correspondence between the Society and Dr. 
Wallich consequent on the departure of that gentleman from India. 

All the above communications were referred to the Committee of Papers 
for publication in the number of the Journal now in the press. 

8. From Vincent Tregear, Esq., Secretary to the Local Committee of 
Public Instruction, soliciting contributions for the museum lately established 
in the Government School at Bareilly. 

The Secretary was directed to meet tliis request as opportunities offered. 
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i). From Mr. D. Landreth, Philadelphia, enclosing invoice of vegetable and 
flower seeds shipped per ‘ Armgon* which left Boston on the 1st May. 

10. From Geo. Gardner, Esq., Superintendent Botanic Garden, Ceylon, 
mentioning that the seed which he sent to the Society as that of Panicum 
spectahile, proves to be the seed of the common guinea gi*ass. ( Panicum 
maximum,) 

Mr. Gardner intimates his intention of sending a few bread fruit and 
dwarf cocoanut trees to the Society shortly. 

Dr. HulFnagle presented a specimen of oats grown in the Monghyr district 
by Mr, Adolphus Wallace, to the extent of about two thousand maunds, all 
averaging in weight 404 to 41 pounds per bushel. 

For all the above communications the best thanks of the Society were 
accorded. 
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( Wednesday i the \2th August^ 1846 J 

Charles Huffnagle, Esq., Vice-President, in the chair. 

Members Elected. 

The gentlemen proposed at the last meeting were duly elected Members of 
the Society, viz 

Messrs. J. H. Young, C. S. and John Teil. 

Candidates for Election, 

The names of the following gentlemen were submitted as candidates foi' 
election 

James Cox, Esq., Burraee Factory, Tirhoot,— proposed by Mr. D. MacLeod, 
seconded by the Secretary ; 

Henry Alexander, Esq., Civil Service, Howrah,— proposed by Mr. II. 
Torrens, seconded by the Secretary ; 

William Grey, Esq., Civil Service,— proposed by the Secretary, seconded 
by Dr. Huffnagle ; 

Gilbert Farie, Esq., firm of Mac Vicar, Smith and Co.,— proposed by Baboo 
Badamadub Banoijee, seconded by the Secretary ; 

Thomas Caird, Esq., Emigration Agent,— proposed by the Secretary, second 
ed by Dr. Huffnagle. 

Presentations to Library. 

L The Flower Garden. Presented by B. Doc^, Esq. 

2. Journal of the Asiatic Society of Bengal, Nos. 167 and 168. Presented 
by the Society, 

3. Two brochures on East Indian kino, and on the tree yielding African 
olibanum, by Dr, Royle. Presented by the Author. 

Garden and Museum, 

1. A small assortment of fruit and kitchen garden seeds, consisting of 
plums, cherries, currants, apples, strawberries, peaches, cabbage, turnip, 
parsley and savoy. Formrded by Dr. Royle, from the India House, by 
the June Overland Mail, 

9 
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2. A small quantity of New Zealand flax seed (Phormium tenax ). Pre- 
sented hy Mr. John Lawrie. 

3. A supply of hill bamboo seed. Presented hy J. Pontety Esq. 

4. A small quantity of Rungpore tobacco seed. Presented hy II. Rehliny, 
Esq. 

5. Specimens of two kinds (“Giring” and “ Rajahsay,”) of Chittagong 
paddy. Presented hy A. Sconce, Esq., C. S. 

The Secretary mentioned that Mr. Sconce had, at his request, most oblig- 
ingly sent up five maunds of the above paddy to meet an application from 
Col. Low, the Resident at Penang. 

6. Specimens of eight kinds of wood from the Tenasserim Coast. Presented 
hy E. O'Riley, Esq. 

7. Specimens of raw silk from Coonoor, in the Neilgherry Hills. Presented 
hy Major F. Minchin, of the Madras Army, 


Nursery Garden, Sugar Canes, Plotcer Show. 

A report was submitted by the garden Committee. 

The Committee suggest, for the reasons detailed in their report, a further 
grant of Rs. 300 to complete certain works now in progress at the nursery ; 
namely, a bungalow for the overseer, a conservatory, and pucka walls 
tlu'oughout the flower garden. The Committee state that about twenty-five 
thousand canes of the Otaheite, Singapore, and China varieties, will be fit for 
cutting during September and October next, and recommend that they be 
advertised accordingly. The Committee also submit a schedule of prizes for 
tlie next flower show, and suggest that it be held on Saturday, the 22nd in- 
stant. Tlie report of the Committee, in all its parts, was confirmed. 


Communications on various subjects. 

The following letters weij also presented : — 

1. From H. Rehling, Esq., a long and interesting communication on the 
cultivation and preparation of tobacco as practised in the district of Rung- 
pore. 

2. From Col. J. R. Ouseley, intimating that ho has made arrangements for 
the despatch, for the use of the Society, of three maunds of white linseed from 
the Nerbudda. 

Col. Ouseley has also, at the request of the Society, most obligingly arranged 
for the despatch from the same locality, of 50 maunds of the same seed for a 
Member who is desirous of trying it on a large scale in Tirhoot. 

3. From Messrs. Villet and Son, enclosing invoice of an assortment of Cape 
vegetable seeds, amounting to Rs. 1,350, 



Proceedings of the Society, xli 

Letters were also read from the Secretaries of the Branch Societies at 
llooghly, Berhampore, and Mirzaporo, applying for seeds for their respective 
gardens. 

The Secretary mentioned that he was taking steps to meet these requisi- 
tions. 

For all the above presentations and communications the best thanks of the 
Society were accorded. 


( Wednesday^ the 9th September^ 1846.^ 

Charles lIufFnagle, Esq., Vice-President, in the Chair. 

Members Elected. 

The gentlemen proposed at the last meeting were duly elected Members 
of the Society ; viz : — 

Messrs. James Cox, Henry Alexander, C. S., William Grey, C. S., Gilbert 
Farie, and Thomas Caird. 


Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election ; — 

Major Isaac Ilaudscombe, 26th Light Infantry, Bareilly, — ^proposed by 
Mr. M. S. Staunton, seconded by the Secretary ; 

Edgar Corrie, Esq., (Firm of Birley, Corrie and Co., Calcutta,) — proposed 
by Mr. C. J. Richards, seconded by Dr. IIuiFnagle ; 

Thomas Gordon, Esq., (Firm of Pelletreau and Even, Mirzapore,) — propos- 
ed by Captain Currie, seconded by the Secretary ; 

W. J. Lawson, Esq., Tilowlec, Chunar, — proposed by Captain Currie, 
seconded by the Secretary ; 

James Dalrymple, Esq., Shikarpore, Kishnaghur, — proposed by Mr. J. W. 
Laidlay, seconded by Mr. R. Watson ; 

J. J. Gray, liisq., Dliolowry, Pubna,— proposed by Mr. Laidlay, seconded by 
Mr. Watson ; 

W. Terry, Esq., Midnapore, — proposed by Mr. Laidlay, seconded by Mr. 
Watson ; 

S. J. Auld, Esq., Gurbetah,— proposed by Mr. Laidlay, seconded by Mr. 
Watson. 

Presentations to Library. 

1 . — Journal of the Royal Asiatic Society of Great Britain and Ireland, 
Part 2, No. 16. Presented by the Society. 
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2. — JoiiFiial of the Asiatic Society of Bengal, No. 169. Presented by tha 

Society, 

Garden and Museurii, 

1. — Sixty cuttings of the Black Hamburgh and Constantia grape vine. 
Presented by Dr. Iluffnagle. 

Dr. Huflnagle states, that these cuttings were sent to him from the Cape 
by Dr. Egerton, and received per ‘ Timandra^ a few weeks ago. They were 
packed by Mr. Joseph Upjohn at ‘ Rondebosch,’ on the 24th Juno last, in a 
small deal box, to the number of 150, simply with a little earth ; and when 
landed in Calcutta, were immediately planted in garden pots. Dr. Huffnagle 
adds that 147 of these cuttings have thrown out" leaves already, and are in a 
most healthy condition, while the remaining three appear as if they would 
also vegetate. 

2. — A quantity of seed of the * Bhoot-kurree* tree, (Acacia sirissaj and 
specimen of the wood. Presented by /. W. Payter, Esq. 

Mr. Payter mentions that a consignment of the timber of this tree, cut in 
the neighbourhood of his residence in Bogra, is on its way down to Messrs. 
Currie and Co. Mr. Payter adds that Messrs. Currie and Co. made for him 
last year a set of dining tables of tlie same wood, which are much admired. 


ileporl of Florictdtural EHohibition. 

A list of prizes, which were awarded, to the extent of rupees 91, at the 
third quarterly flower show, held on the 29th August, was submitted. The 
report remarks that there was not a large display of plants and cut specimens, 
but the collection comprised several pretty and well-grown individuals, and 
may be considered an improvement on the show held in August of last year. 
The climbers, in particular, were very prettily grown, and there was a good 
display of them. There was also a fine collection of the sweet scented 
verbena, a good show of malpigias, and some pretty specimens of xylophyllas, 
jatrophas, solanums and manettias. Tn addition to the varieties at the last 
show in August, were specimens of clematis, rondeletia, hedichium, lycium, 
veronica, and gyanarea. The show of passion-flowers was very poor, consisting 
merely of two or tliroe plants and a few cut specimens. Prizes were offered 
for lophospermum and brugmansia, but there was not a single plant of 
either. 

The ixoras and balsams took the lead in the indigenous department, — ^tho 
display of both was very good. The clitorias also were very pretty, some of 
the flowers being almost double ; and the same remark is applicable to some 
of the hibiscus tribe. 

Capt. Alunro and Mr. Dodd selected the prize specimens ; Mr. Henry 
^''orrcns distributed the amount awarded. 
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The EH worm ; — the more profitable application of its silk. 

Read the following letter from Major Jenkins, on the subject of turning 
the silk of the Eri worm to a more profitable account than that to which it is 
now employed : — 

*To the Secretary of the Agricultural Society, 

My dear Sir, — Adverting to the abortive attempts made to wind the 
silk of the Eri cacoons, 1 beg to call to notice Dr. lire’s article in his his- 
tory of floss silk, from which it appears the floss silk of the mulberry worm 
is spun into thread both in England and France ; so I presume the floss silk 
of the Phi worm could also be readily spun, with the same machinery, and 
this would seem to be all tliat was required. The Eri cacoons are readily 
picked to a floss, and the article thus produced, seems beautiful. 

Dr. Ure in his philosophy of manufactures (2d edit.) page 3, says, " Even 
one kind of silk which occurs in entangled tufts, called floss, is spun like 
cotton, by the simultaneous action of stretching and twisting.” 

If you can procure any information whore in England floss silk is thus 
spun into thread, 1 should be obliged, as 1 would like to send some of the Eri 
floss for trial to the owners of the machinery. 

Gowhatti : I am, &c. 

llth February, 1846. (Signed) P^rancis Jenkins. 

The Secretary intimated that not being able to afford Major Jenkins the 
required information, he had suggested to him the despatch of a quantity of 
the cacoons. This had been lately received, and a portion of it transmitted 
to Mr. Stikeman, with a request that he would transfer it to some of the 
owners of silk machinery in the manufacturing towns, in order to ascertain 
if the floss can be turned to account in the manner suggested by Major 
Jenkins. A memorandum, regarding the abortive attempts hitherto made 
to unreel the silk of this worm, and the endeavors which the Society, 
in conjunction with Major Jenkins, had made to advance the discovery of an 
efficient method of bringing it into use as an article of commercial value, had 
also been forwarded to Mr. Stikeman. 

Communications on various subjects. 

The following letters and papers were also submitted 

1. From J. Thornton, Esq., Secretary to the Grovemment of the N. W. 
Provinces, forwarding copy of a Summary of Major Cautley’s project for 
irrigating the Dooab from the Ganges. Referred to the Committee of 
Papers. 

2. From J. Stikeman, Esq., forwarding reports by certain London brokers 
on a sample of coftce, tlic produce of Col. Ouscley’s plantation at Burkaghur, 
Chota Nagpore. 
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3. From R. Lowther, Esq., Allahabad, submitting specimen leaves of 
Aristolochia Indica, and stating that he has found it to be a complete 
specific against the poison of snakes. 

4. From C. Beadon, Esq., Undor-Socretary Government of Bengal, for- 
warding a communication from the Commissioner of Alysore, and requesting 
the assistance of the Society to meet the request therein preferred for sissoo 
seed and China cane cuttings. 

The Secretary informed the meeting that the Society had no sissoo seed 
in store, but he had taken measures to meet the request for cane cuttings, 
and had despatched a large quantity, packed in several ways, by the steamer 
‘ Pentinck,' 

5. From Capt. G. E. Ilollings, Secretary of the Agri-IIorticultural So- 
ciety, Lucknow, giving a short account of certain Horticultural experiments, 
and promising to give them more in detail shortly. Capt. Ilollings adds : — 

“ I shall in future adopt the plan proposed by Mr. Ross in his paper pub- 
lished in part 1, of Vol. V. of the Journal, as my own experience, such as it 
is, induces me to agree in all his opinions. I have had his paper translated 
into Ordoo for the benefit of my mallees, and will send you a copy for such 
consideration as the Society may consider it merits.” 

6. From C. Beadon, Esq., Under-Secretary Government of Bengal, con- 
voying a request for silk-worm eggs from the Government of Bombay, and 
asking the Society to meet it. 

The Secretary mentioned that he had taken steps to meet this requisition. 

For all the above communications and presentations the best thanks of the 
Society were accorded. 


C Wednesday, the lUh October, 1846.> 

Charles lluffnaglo, Esq., Vice-President, in the chair. 

Members Elected, 

The minutes of the last meeting were read and confirmed ; and the 
gentlemen then proposed, were duly elected Members of the Society ; viz : — 

Major Isaac Handscombe, Messrs Edgar Corrio, Thomas Gordon, W. J. 
Lawson, James Dalrymple, J. J. Gray, W. Terry, and S. J. Auld. 

Candidates for Election, 

The names of the following gentlemen were submitted as candidates for 
election at the next meeting ; — 

Octavius Warre Malet, Esq., Civil Service, — proposed by Mr. II. T. Raikes, 
seconded by the Secretary ; 
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W. II. Abbott, Esq., Junior Solicitor, Supremo Court, — proposed by Mr. 
M. S. Staunton, seconded by the Secretary ; 

Robert Kerr Dick, Esq., Civil Service, Bijnore, — proposed f)y Mr. R. 
Torrens, seconded by Mr. Welby Jackson ; 

R. Muirhoid Rcddie, Esq., (firm of Boyd, Beeby and Co.,)-rproposed by 
Mr. Lewis Balfour, seconded by Mr. John Hamilton ; 

J. Newraarch, Esq., — ^proposed by the Secretary, seconded by Dr. Huffnaglo. 

Presentations to Library. 

1. Calcutta Journal Natural History, No. 26. Presented by Dr. McClelland. 

2. Journal of the Asiatic Society of Bengal, No. 170. Presented by the 
(Society. 

3. Report on the Settlement of Zillah Humeerpore. Presented by the 
Government of the N. W. Provinces. 

Presentations to Museum and Garden. 

1. Specimen of tea grown and manufactured by a Chinaman at Jeypore, 
Upper Assam. Presented by Dr. McClelland on behalf of Major Jenkins. 

2. Two model kodalies, which ho conceives to be an improvement on those 
in common use. Presented by Mr. Ddward Black. 

It was directed that these kodalies be placed in the model room ; and that 
Mr. Black’s communication, explanatory of his improvement, &c. be referred 
to the Committee of Papers. 

J. A few roots of a description of sweet potatoe, grown in his garden at 
Burkaghur, from seed procured from [Sumbulpore. Presented by Capt. B,, 
Ouseley. 

Capt. Ouseley states that in Sumbulpore these roots grow to the size of the 
smaller sample he has sent ; the laiger roots Capt. Ouseley has allowed 
to remain in the ground for a second year. He adds, ‘‘ we have tried them, 
and in flavor they resemble the common English potatoe of the best kind. 1 
do not know whether they will be considered worthy of notice, but as they 
have astonished all of us, including the Natives^ I am in hopes they may be 
esteemed curious by you. If I remember rightly. Col. Ouseley sent you some 
sorts of the white sweet potatoe a year ago.” 

In reference to the concluding part of Capt. Ouseley’s note, the Secretary 
mentioned that the roots presented by Col. Ouseley were planted out, on 
receipt, in the Society’s nursery garden, where they are now in a flourishing 
condition, having propagated considerably. 

4. A few young plants of the Nepaul red cane and of the Tirhoot boolee 
cane. Presented by T. Kelly, Esq. 

Horticultural Exhibition. 

A memorandum from the fruit and kitchen garden Committee, regarding 
tlic next show of vegetables and fruits, was submitted. The Committee 



xlvi 


Proceedings of the Society. 


propose that tlie show be held on Monday, the 9th November, and give a 
schedule of prizes to be awarded on that occasion. The report was agreed to. 

Unsuccessful attempt towards the introduction of Carolina Paddy in the 
Province of Arracan. 

The following letter from Mr. Under-Secretary Beadon, together with 
copy of a report from the Commissioner of Arracan enclosed therein, regard- 
ing the unfortunate failure of the large supply of Carolina paddy forwarded 
by the Government of Bengal, in the early part of the year, for trial in that 
Province, were next read : — 

From the Under-Secretary to the Govt of Bengal, to the Honorary 
Secretary Agricultural and Horticultural Society. 

Revenue, Sir, — I am directed by the Hon’blo the Deputy Governor of 
Bengal, to forward the accompanying copy of a letter from the Commissioner 
of Arrakan, No. 105, dated the 19th ultimo, and to request that you will, 
with the permission of the Society, famish for Ills Honor’s information, the 
result of the sowing of that portion of the Carolina seed paddy, which was 
made over to the Society for distribution on the I8th March last. 

2. To enable the Commissioner of Arrakan to continue his endeavors to 
improve the rice cultivation of the Province, the Deputy Governor desires me 
to request, that the Society will, at the proper season of the year, procure a 
small quantity of the best kinds of Patna and Bengal seed paddy (about 50 
maunds of each) for shipment to Akyab. 

3. His Honor would also be glad to learn whether any Carolina seed paddy 
is now to be met with in the Calcutta market, or likely to bo so before next 
sowing season. 

I have, &c. 

Fort William : C. Bcadon, 

Ith October, 1846. Under-Secy, to the Govt of Bengal, 

The Secretary stated, in reference to the information asked for in the first 
paragraph of Mr. Beadon’s letter, that he had distributed the small supply of 
paddy presented by Government (about six maunds) to fifty individuals, and 
that all the reports as yet received were (with one exception) of an unfavor- 
able character. That exception was from a Boonderbund grantee, one of 
whose ryotts, by adopting a different mode to t^at pursued by others, had 
contrived to make the grain germinate. He had not yet received the pro- 
mised account of the plan adopted on this occasion, but hoped to communi- 
cate it at the next meeting, together with such additional reports as might 
be forwarded to him by that period. 

The Secretary was directed to use his best endeavors to meet the request 
convoyed in the second paragraph of Mr. Beadon’s communication. 
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Edward RyavCs Testimonial, 

The Secretary intimated that he had received from Mr. Piddington, a 
letter to his address from ^ii; Edward Byan, announcing the despatch of the 
picture which was voted to him by the Society in 1841. The following is an 
extract of the letter, which is dated 11th August : — 

" At last Mr.’Say has completed his picture for the Agricultural Society, 
and I hope it will be approved. It has been despatched by the Ship 
Monarch, Captain Walker, which sailed about the 27th of last month, and 
enclosed is the bill of lading.— The account is as follows : I received £469-9-11. 

Mr. Say for picture, 210 0 0 

Packing cases, 27 17 0 

Frame, 36 15 0 

Freight, Insurance, 8 5 6 

£282 17 6 

leaving a balance of £186-12-5, for which I enclose a bill No. 410, dated 5th 
of August 1846, drawn by the Court of Directors on the Government of 
Bengal, being lls. 1,947-5-9 payable to your order. The delay in sending out 
this picture, as I have already informed you, has arisen from Mr. Say’s severe 
illness, and from no neglect on my part. I shall feel much obliged by your 
kindly acknowledging the receipt of this letter and its enclosure. I shall also 
be glad to learn of the safe arrival of the picture, and whether it is approved 
of by those for whom it is designed.” 

On the perusal of the above letter. Dr. Mouat gave the following notice of 
motion for the next general meeting : — 

Notice of Motion, 

“ That the surplus balance from the purchase of Sir E, Ryan’s picture bo 
added to that which remained from the other subscription, to found the Byan 
scholarship in the Hindoo College.” 

The motion was seconded by Baboo Ilurreomohun Sen. 

Report on Raw .Silk from the Neilgherries, 

A report from the Chamber of Commerce on the specimens of raw silk, 
produced at Coonoor in the Neilgherry hills, which wore presented by Major 
Minchin at the August meeting of the Society, was next read and referred to 
the Committee of Papers for insertion in the Journal. The Secretary intimated 
that the report had reached him too late for pi*esentation with tliat rendered 
by the Society’s Committee, but he had lost no time in sending a copy of it 
for Major Minchin’s information. ** 

Tea from Jeypore, in Upper Assam, 

A communication from Dr. McClelland, forwarding the specimen of tea 
alluded to among the presentations, was next read. Dr. McClelland observes 

h 
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that it is ‘‘ the only tea lie has seen of this country that might be drank for 
CJhina tea without discovering any peculiarity of flavor.” Dr. McClelland 
likemse forwards an interesting letter from Captain Hannay, to the address 
of Major Jenkins, regarding this tea. — [See Correspondence, page 132.] 

Loss of the Societfs consignment of American Vegetable and Flower Seeds, 

The Secretary announced to the meeting the unfortunate loss, by the 
wreck of tlie Arragon from Boston, of the large consignment of vegetable and 
flower seeds, ordered last year by the Society to the amount of 1,700 Bupees. 
The Society, he was happy to add, had not sustained any pecuniary loss, the 
consignment having, according to directions previously given, been fully in- 
sured by the shippers. 

The New Sugar-Bill in its relation to Colonial producers. 

The following communication from Mr. Haworth, calling the attention of 
the Society to the ^‘unfavorable position which the late alteration in the 
Sugar Duties has placed all engaged in manufacturing sugar in India,” 
and suggesting that the subject be taken into consideration by the Society, 
was next read : — 

To James Hume, Esa., Honorary Secretary to the Agricultural Society. 

Deaii Sill,— I beg to bring to the notice of the Society, “ the unjust 
position, in which the Indian, as well as all colonial sugar producers are placed 
by a clause in the new Sugar Bill,” and 1 would submit that it is the duty of 
the Society to look well into the subject, and to adopt such measures as may 
be deemed necessary to endeavor to obtain the withdrawal of the objectionable 
clauses, and which clauses Lord John Bussell has stated in his place in 
Parliament he had no objections to reconsider on the subject being brought 
forward another session — therefore if any relief is to be obtained we are as 
good as told we can now ask for it. 

When the last petition to parliament on the subject of the sugar duties 
was sent from the Agricultural Society, we asked for protection, so far as the 
exclusion of slave-grown sugar was concerned, and also that the differential 
duties on quality might be abolished : it ended in slave-grown sugar being 
excluded except on paying a very high duty — but the differential duties 
were continued. Since that period a gradual change has taken place in 
public opinion, which appears to liave taken a more liberal course, and 
now “ Free Trade and no monopolies is the order of the day,” and I 
believe the India sugar interest requires nothing more than to be free of 
monopoly — in fact a fair field and no favor, to enable the sugar producer to 
compete with either foreign free labor or slave-using countries — in fact the 
colonics have now, or will in the course of a year or two, to place themselves 
in a position to cope with all foreign sugar-growing states, and it will be well 
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if they are all successful in attaining this position, but at the very outset, the 
new Sugar Bill has placed in their way a great obstacle, in the form of a 
most unjust and uncalled tor Monopoly^oxidi for what reason ? To protect the 
British refiner. This is done in the same breath that professes to be anxious 
to do away with all protection. — Now why should the home refiner be protected 
more than the 'Colonial or planter ? or why should his monopoly be continued 
whilst his neighbours, the cotton and other manufacturers, as well as the 
homo and Colonial agriculturist are now and for ever deprived of tlieir 
protection ? I have not found a good reason, nor have I heard one advanced ; 
— in fact the home refiner is now no longer required, and all that they can 
do, can as well be performed by the colonial sugar manufacturer at a rate 
which would enable them to give a considerable advantage to the consumer. 
But what is the consequence of the colonial sugar maker endeavoring to 
compete with the comfortably protected home refiner ; why, he is fined 2s. : 4d. 
per cwt. if he dare presume to send home an article in the least degree better 
than common muscavado sugar ; if he carries his daring a trifle further and 
endeavors to intrude an arthde equal to English crushed lump sugar, he is 
fined 4t9. : 8d. per cwt., and if he would treat the consumer with a cheap Indian 
loaf sugar he must suffer a fine of 6s. per cwt. Now it is quite easy for the 
Colonial, but more especially the East Indian sugar maker, to produce all the 
before mentioned qualities, at a very moderate advance upon the cost of the 
article liable only to the 14.«f. d»ity, as it can be done all under one operation, 
but the difference in price at homo between the low kind and the fine will 
not admit of the importer paying the high duty and still have a margin left 
for profit and which bears out the intention of tlie law and proves it has been 
well framed to give the home refiner a monopoly. But why should the con- 
sumer (to whom they profess a desire to give cheap sugar) have to pay the price 
of this bounty to keep up a system and a class no longer necessary, or to pay 
for that being done at twice, which could as well be done at one operation in 
the colonies, the saving of freight, duty, and charges on that portion taken out 
by refining ? Here are three samples of sugar ; — No. 1 is liable to be charged 14# 
duty ; No. 2, 16#. : 4d. and No. 3, IS#. ; 8d. ; these are all made in one loaf or cone 
of sugar, and as the latter will not sell at a price to afford the high duty, the 
manufacturer is obliged to stop short at No. 1, whilst at a very trifling extra 
expense he could as well have made the finer quality. In this country it tells 
both against the manufacturer and the grower of the cane, and it is on this 
latter score, that I consider the Agricultural Society will not only be perform- 
ing one of its duties by taking the matter up and giving it all its influence, — 
in which it is likely to be joined or supported by other bodies, and private 
opinions on the subject, — ^with a view to obtain the objectionable clause to be 
rescinded ; so that good sugar,- like good silk, indigo, tea, coffee, &c, &c. may 
be admitted at one duty with the lower qualities, and thus instead of fining a 
party for using the best of his means and ability to produce the finest article, 
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his raw material will admit, let him have full scope to make the most of lii.s 
talents and to use his most expensive block to the greatest advantage. 

As yet tfie grooving of cane and date for sugar is mostly in the hands of 
natives who prepare it by rude means into khaur^ an article that both the 
home and Indian refiner can use, but it is now almost certain this article can 
no longer be sent to England with a chance of competing with foreign raw 
sugars, which are better adapted for refining purposes ; — consequently the ryot 
must now depend upon Indian marts, or produce less of the article ; but with 
a fair field there is no doubt English capital will be invested, if it is not 
already sunk, to an extent which will take off all surplus quantity to be 
refined before leaving the country ; saving the freight, duty, and charges on 
near 50 per cent, of the raw article which is left in the form of molasses and 
dirt. 

In fact, unless this boon be granted, no party can afford to lay out the 
required capital for producing sugar, until they are left unshackled to make 
the most of their expensive machinery. I would not ask for any protection, 
nor do I believe India requires any tiling but a " fair field and no favor” to 
enable us to compete with all our foreign neighbors, and I hope the Society 
will take the matter up in good earnest and endeavor to obtain this clear 
field for the growth and manufacture of such an important article, and in the 
long run the consumer will benefit fully more than the manufacturer, should 
the rescinding of this monopoly bo obtained. 

Cossipore : I remain, &c. 

ISth October, 1846. W. Haworth. 

At the close of the perusal of the above letter, and after some discussion, it 
was agreed to refer the matter for the consideration and report of a special 
committee composed of the following members : — Messrs. Laidlay, Willis, 
Kettlewell, Haworth and Griffiths. 

Communications on varioics subjects. 

The following letters and papers were also submitted : — 

1. From E. D. Wilkins, Esq., Magistrate of Noakolly, intimating that he 
receives daily one report at least of a death by a snake bite, and requesting to 
be furnished with cuttings or seeds of Aristolochia Indica (Isurmool ) as an 
antidote against them. 

The Secretary mentioned that he had applied to 0r. McClelland for seeds, 
which he would forward, immediately on receipt, to Mr. Wilkins. 

2. From Major Napleton, Honorary Secretary Branch Agricultural and 
Horticultural Society, Bauglepore, returning thanks for a supply of seed 
lately sent for the Branch garden. 

3. From Major Jenkins, suggesting the publication of the drawing of the 
Baroach Churka in the Society’s Journal. 
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4. From John Toil, Esq., furnishing certain information regarding the 
culture of American Shumac, in reply to several queries of Major Maefarquhar 
at Tavoy. 

5. Froin a Member recommending the general application of Charcoal in 
Horticultural operations, and giving extracts from Liebig on the subject. 

The three last letters were referred to the Committee of Papers ; and for 
all the foregoing communications and presentations the thanks of the Society 
were accorded. 


( Wednesday y the Wth November , 1846.^ 

Charles lluffnagle Esq., Vice-President, in the Chair. 

The minutes of the last meeting were read and confirmed. 

Members Elected, 

The gentlemen proposed at the last meeting wei*e also duly elected Members 
of the Society, viz : — 

Messrs. 0, W. Malet, C. S. ; W. H. Abbott, Junior ; R, K. Dick, C. S. ; 
Jl. M. Jieddie, and J. Newinarch. 

Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election at the next meeting ; — 

George Falkner, Esq., Tirhoot, — proposed by Mr. Hugh Colquhoun, se- 
conded by the Secretary ; 

Capt. Johnstone, Commandant, 1st Regt. Nizam’s Infantry, — proposed by 
Dr. W. II. Bradley, seconded by the Secretary ; 

Capt. W. B. Wemyss, 9th Cavalry, Brigade Major, Meerut, — proposed by 
Mr. J. O. B. Saunders, seconded by the Secretary ; 

Capt. C. Y. Bazett, 9th Cavalry, Cawnpore, — proposed by Mr. Saunders, 
seconded by the Secretary ; 

R. 11. Carew, Esq., Tromohny, Jessoro, — proposed by Mr. S. P. Griffiths, 
seconded by Mr. R. Dodd ; 

P. Johnson, Esq., Calcutta,— -proposed by Dr. Huffnagle, seconded by Mr. 
S. P. Griffiths ; 

A. T. Dick, Esq., Civil Service, Rungpore,— proposed by Dr. Huffnagle, 
seconded by Mr. Adam F. Smith ; 

Capt. Rutherford, Collector of Canal Dues,— proposed by Mr. Henry 
Torrens, seconded by the Secretary. 
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Proreedings of the Society, 


! Presentations to Harden and Museum. 

1. yix Sylhct orange trees. Presented by R. W. G. Frith^Esq. 

2. Specimen of coffee, the. produce of a garden at Seebsagur, Ui)per Assam. 
Presented by Major Jenkins, 

Mr. James Cowell, to whom this sample was referred, describes it as 
altogether wanting the characteristics of good coffee, being deficient in size, 
fragrance and color : and ho conceives it to be the offspring of a bad stock, 
probably from Java or Sumatra berry, as it bears no resemblance to the Mocha 
bean. 

3. A small supply of China tea seed from the Kemaon Nurseries. Present- 
ed by Dr, Jameson^ Superintendent Botanic Gardens, N. W, Provinces. 

4. Sample of wool, the first cross between the Cape Merino and Jessulmere 
sheep. Presented by H. Hamilton Bell, Esq,, of Agra. 

Tlie sample was well thought of by the meeting, and the Secretary was 
requested to obtain a definite opinion on it. 


Nursery Garden. 

A report from the Carden Committee was read. The Committee recom- 
mend a further and final grant of two hundred rupees to the Overseer to 
complete his bungalow and certain other works. They suggest a few 
improvements to the flower garden in the shape of additional walks. They 
allude to the distribution of 18,000 canes during October, state that about 
15,000 more are now available, and mention that they have directed several 
other parts of the garden to be prepared for new plots, to allow certain 
portions of the present plantations to lie fallow after this season’s cuttings. 

The Committee, in conclusion, recommend that in consequence of the 
unusually heavy falls of rain lately experienced, the vegetable show be postpon- 
ed to the end of the month. 

The report of the Committee, in all its details, was confirmed. 


Provision for Garden and Flower Seeds, for 1847. 

The Secretary submitted a memorandum on the subject of a provision of 
garden and flower seeds for next year, in which it is suggested that a larger 
supply be procured to compensate for the disappointment experienced this 
season by the loss of the consignment from the United States, per Arragon ; 
and further, that another trial be given to Mr. Carter of London, he having 
engaged to forfeit the cost if the seeds do not germinate, provided the mode 
of packing and transmitting be left entirely to him. 

Resolved , — That the sum of Rs. 4,000 be reserved to meet the cost of next 
year’s consignments ; and that the Garden Committee do take the suggestions 
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(contained in the above memorandum into consideration, arrange all the de- 
tails, and report the result to the next general meeting. 


Proposed second attempt for the introduction of Carolina Paddy into 
• Arracan, 

The following letter from Mr. Under-Secretary Beadon, communicating 
the wish of the Deputy Governor to attempt a second time the introduction 
of Carolina paddy into Arracan, and requesting the assistance of the Society 
towards effecting that object, was next read : — 

To James Hume, Esq., Honorary Secretary Agricultural {Society. 

Revenue , — I am directed to acknowledge the receipt of your letter, 
dated the 16th instant, and to express the thanks of Government for the rea- 
diness the Society continue to shew in assisting to procure a superior descrip- 
tion of rice for introduction into Arrakan. 

2. The Deputy Governor is desirous of again trying the experiment of pro- 
curing Carolina paddy from America, and desires me to request that the So- 
ciety will undertake to procure the same quantity as before, giving particular 
instructions to the parties whom they may employ for the purpose, to wait 
until the harvest, and then to ship without delay the required quantity of 
the most approved description of Carolina seed paddy in a perfectly fresh 
condition. 

3. His Honor trusts that the Society will be careful to ensure the preser- 
vation of the seed obtained from the few plants which are said to have ger- 
minated under the care of a ryot in the Sunderbunds, with a view to the 
further propagation of the variety next season. 

I have, .Vc. 

Fort William : Cecil Beadox, 

The 2Sth October, 1846. Under-Secy, to the (rovL of Bengal. 

The Secretary stated that he had addressed Messrs. Smith, lluffnagle and 
Co., through whom the previous consignment was procured, on the subject 
of the above letter, and had now the pleasure to submit a reply from that firm 
in which they express their readiness to execute this second order, but ask 
for positive instructions regarding the mode of packing the paddy, and for 
any other information which may appear desirable to ensure its receipt in 
good condition. 

It was agreed to refer the matter for the consideration of the grain com- 
mittee. 

In reference to the concluding paragraph of the above letter, the Secretary 
observed that he had received a communication from Mr. Harris, intimating 
tliat the verbal report which ho had before given on the statement of some of 
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his ryots, and the substance of which was communicated at the last meeting, 
had proved on further personal enquiry, to be altogether incorrect, every 
attempt to grow the seed having proved a failure. Mr. Harris encloses a 
letter from the Superintendent of his grants, who thus writes : — " I feel con- 
fident that this failure cannot be attributed to want of care on the part 
of the ryots, as the seed was tried in various ways, that is to say, in low laud, 
high or early paddy lands, and in other lands not comparatively high or low : 
others tried it by soaking it in water, as they commonly do with their 
own seed, three or four days previous to sowing it in the ground, which 
always, if the grain is healthy, begins to sprout by that time in water ; the 
Carolina seed, on the contrary, began to throw off the husk when a day or 
two in the water.” 

Mr. Haworth mentioned that, having seen the account in the proceedings 
of the last meeting of the supposed success of the Soonderbund ryot above 
referred to, he had made another trial with a remnant of the supply of seed 
which he had received from the Society, by soaking it in water for twenty- 
four hours, which had the effect of making the seed sprout, but the young 
plants died away very shortly after they had been put in the ground. An 
attempt to quicken the germinating power of the seed by steeping it in a 
weak solution of sulphate of ammonia, had proved altogether unsuccessful. 

The Secretary remarked that, in addition to the above quoted letter of Mr, 
Harris, he had received several communications from other members of the 
Society which, with one exception, simply state that the seed had entirely 
failed to vegetate. The exception to which he referred was a letter from Mr. 
Payter of Bograh, to which, as containing a few interesting facts, he begged 
to call the attention of the meeting : — 

To James Hume, Esq., Honorary Secretary to the AyricuUural Society. 

Sir, — I n reply to your letter of the 16th instant, I beg to state, that the 
first package of Carolina rice seed received by me from the Society in March 
last, was sown with great care and in due season, (about the 10th June) in a 
bed intended for transplanting, but 1 regret to say not a grain germinated ; 
the same result occurred with the second package sown about fifteen days 
after. 

1 now beg to draw your attention to the fact, that the Carolina rice accord- 
ing to the musters sent to the Society in July- August 1845, is not a rice for 
transplanting, that is to say, it belongs to the Ome and not to the Amun 
crops, and consequently ought to be sown broad cast in April and May, and 
should be fit to cut in July- August. 

The proof 1 adduce of the fact is, that some time in August last year 
1 received from our Sub-Secretary a small parcel, about an ounce, of rice seed 
labelled, and said to be by him Carolina, at tlie same period I also received 
a like quantum of Nurbudda rice : these parcels I carefully preserved, and on 
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the 1st June sowed them in separate patches in mjr garden — when sufficiently 
high, the plants (2-4ths being germinated) were transplanted, and continually 
well supplied with water under the supposition of its being an Aumun crop — 
you may judge of my surprise to find the crop ripe about the middle of 
August ; it was jgathered and is now carefully kept for a now trial as Ouse 
next year. The Nurbudda specimen had likewise the same result. 

It may be worth while to keep in view the fact, that the seed well taken 
care of has germinated after a lapse of nearly two years from the period when 
it was reaped. 

Bo(/rah : I am, &c. 

28^^ October^ 1846. J. W. Payter. 


Bir Edward RyarCs Testimonial, 

The Secretary drew the attention of the meeting to the picture of Sir 
Edward Ryan which had just been landed from the Monarchy and, in con« 
nection therewith, begged to state that Dr. Mouat had withdrawn the motion, 
of which he had given notice at the last meeting, in reference to the surplus 
balance of this testimonial. The Secretary also laid on the table a paper 
he had circulated among the resident members, subscribers to the testimonial, 
shewing that the majority had transferred their respective proportions of 
such surplus to the funds of the Society. He further remarked that com- 
munications to the same effect had been already received from about three- 
fourths of the mofussil contributors. 


Communicaiions on various subjects. 

The following papers and communications were also submitted : — 

1. From A. Campbell, Esq., Supt. of Darjeeling, submitting copies of a 
correspondence regarding the quality of the Walnut-tree of Darjeeling, espe- 
cially in reference to its suitableness for gun stocks. 

2. From Col. J. R. Ouseley, furnishing replies to certain queries of a 
Ceylon Planter regarding the capabilities of Chota Nagpore for tlie culture 
of coffee. 

Referring to the satisfactoxy progress of his own plantation of coffee as also 
that of the Government experimental garden. Col. Ouseley adds : I must 
also mention that 1 have a good plantation of tea from China stock supplied 
by Dr. Wallich throe years ago, 200 or 300 large plants, which liaving 
produced seed in abundance, have enabled me to extend the cultivation this 
year. 1 expect several thousand young plants will be planted out. The old 
plants are from five to seven feet in height, are covered with blossom now — 
many also are in seed. I wish I knew how to set about making tea.” 

3. From T. J. Finnie, Esq., Palameotta, forwarding several recipes for 
preventing the ravages of Weevil in grain. 
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4. From G. G. Mercer, Esq., Eta, offering a few remarks on the culture of 
indigo, cot^ton and sugar. 

5. From Dr. Jameson, Supt. II. C. Botanic Gardens, N. W. P., reporting 
the progress of tea culture in Kemaon and the Deyrah valley. 

The above communications were referred to the Committee of Papers. 

6. From John Allan, Esq., giving the following report on the sample of 
tea submitted at the last meeting, as grown and manufactured from China 
plants by a Chinaman at Jeypore, in Upper Assam : — 

" I have given a fair trial to the Jeypore tea. It appears to me to be 
an excellent strong flavoured tea, resembling a superior kind of Congo, — and 
if I had not known it to be from Upper Assam, I should have taken it for 
genuine tea from China. I think it is a kind of tea that would sell well 
in the English market, as they like tea of a strong flavor. I found three tea 
spoonsfiill made stronger tea than is generally used.” 

7. From II. Hamilton Bell, Esq., on the subject of an improved mode 
of divesting cotton from its seed. 

Mr. Bell remarks, — “ I observe you have paid some attention to an im- 
proved churka for freeing cotton from its seed, which has been invented 
by Mr. Burn, and that you had applied to Government for its transmission 
from Bombay. If it has reached you I should be much obliged for any in- 
formation as to its peculiarities. From Dr. Bum of Broach, I understand 
that the Native churka in use there will clean more than six times the 
quantity our imperfect churkas do, and if his brother’s invention has im- 
proved on them, it is deserving of great attention, and in fact is of the 
highest importance in any attempt to render our Indian cotton suitable 
for the English market. To me, at the present moment, it is of much inter- 
est, as the Government has readily and liberally engaged in an experiment 1 
suggested, and from which I am disposed to hope important results, if 
we can, in the first instance, send cotton not absolutely unsuitable for the 
English manufactures. I think this is not impracticable at a remunerating 
price, and I am persuaded that, this attained, the rest will follow.” 

The Secretary informed the meeting that he had also lately had enquiries 
of a similar nature to the above from Major Jenkins, — whose desire to aid in 
the introduction of a more perfect cotton-cleaning machine than we at 
present possess was shewn by the amount which he had so liberally placed 
at the disposal of the Society to be awarded to any person who should invent 
a truly serviceable machine of this nature, — ^but he regretted to say that 
he was not in a position at present to offer any satisfactory information 
on the subject. When the question was brought to the notice of the Society 
at the general meeting held in March, he had, in pursuance of a resolution of 
that meeting placed himself in communication with the Government of 
Bombay through the local Government, and had been informed in reply, that 
the former Government liad been requested to send the machine in question 
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to the Society by the first opportunity ; it had not, however, yet come to 
hand. 

8. From T, Barlow, Esq., Mirzapore, advising the despatch ef two and 
a half maunds of the white linseed of the Nerbudda, at the request of Col. 
Ouseley. 

A long statement containing an abstract of various communications re- 
ceived from all parts of the country regarding the out-turn of the large 
supply of cereal grains forwarded last year by the Court of Directors, was also 
laid on the table, and referred to the Committee of Papers. 

For all the above communications and presentations the best thanks of 
the Society were accorded. 
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( Wednesday i the 9th December, 1846j 

Baboo Bamgopaul Ghose, Vice-President, in the chair. 

The minutes of the last meeting were read and confirmed. 

Members Elected. 

The gentlemen proposed at the last meeting, were duly elected Members 
of the Society, viz. — 

Capt. Johnstone (Nizam’s army), Capt. W. B. Wemyss, Capt. C. Y. 
Bazett, Capt. W. Rutherford, Messrs. Geo. Falkner, R. R, Carew, P. Johnson, 
and A. T. Dick, C. S. 

Candidates for Election. 

The names of the following gentlemen were submitted as candidates for 
election at the next general meeting: — 

Francis Bailey, Esq., Calcutta, — Proposed by Mr. R. Dodd, seconded by 
Mr. S. P. Griffiths. 

Robert Fergusson Ross, Esq., — Proposed by Mr. Lewis Balfour, seconded 
by Mr. G. B. Robinson. 

W. II. Parish, Esq., Bengal Artillery, — Proposed by Dr. Strong, seconded 
by tlie Secretary. 

Presentations to Garden and Museum. 

1. A supply of white linseed (2J maunds) from the Nerbudda, and a 
small quantity of tea seed from his experimental plantation at Burkaghur, 
Chota Nagpore. Presented by Col. J. R. Ouseley. (These seeds are for dis- 
tribution. J 

2. Seeds of a few sorts of acacia, and two or three other kinds of seeds 
from Central Australia. Presented by Mr. Louis Piesse. 

3. Samples of sandal wood and nispberry-jam wood from Western Austra- 
lia. Presented by Dr. Huffnayle. 

Provision for Vegetable and Flower Seeds for 1847. 

The following report from the garden committee, regarding consignments 
of seeds for the next year, was first submitted : — 

In accordance with the resolution of the last general meeting, — that 
the sum of Rs. 4,000 be reserved to meet the cost of next year’s consign- 

k 
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ments of seeds, and that the garden committee do take the suggestions con- 
tained in the above memorandum into consideration, [alluding to a memo- 
randum submitted at the general meeting] arrange all the details, and report 
the result to the next general meeting.” 

Your committee beg to state the mode in which they have endeavoured to 
meet the wish of the Society, as arranged at a sitting lield on the 17th 
November ; — 

Flower Seeds from England. — Taking into consideration the great disap- 
pointment experienced again this year in the seeds forwarded by Messrs. 
Wrench, of London, — which failure the committee do not attribute to any 
inferiority in quality, but to the unfavorable season at which they came to 
hand, namely, in the heart of the rains,* and to their transmission in hulk, 
which rendered exposure to a humid atmosphere necessary for the subdivision 
of the seeds, — the committee have detemiined on ordering the consignment 
for 1847 to be despatched by the overland conveyance to reach this in the 
early part of October, thereby avoiding the damp of our rainy season, and 
enabling the seedsman to send seeds of the latest gathering, that is to say, of 
June, July, and part of August. 

Referring to the very large and varied consignment forwarded by Messrs. 
Wrench, and to the marked desire expressed by that firm to meet the {So- 
ciety’s wishes, your committee would have been disposed to send the present 
order to them under the proposed new arrangement, but a communication 
has been brought to their notice which cannot be passed over. It is from 
Mr. Carter, of London, who, in expressing his regret at the failure of a 
supply of seeds sent by him to the Society in 1845, offers to forward another 
hatch under an engagement to forfeit the cost if the seeds do not germinate, 
provided the mode of packing and transmitting be left entirely to him. 
This offer the committee have accepted. The mode of transmission proposed 
by Mr. Carter, coincides with tliat of the Committee, viz. — by the overland 
route : and without wishing in any way to interfere with his proposed 
arrangements as regards the packing, &c. of the seeds, they have suggested 
for his consideration, the sending of tho supply in two cases, one-half the 
quantity being subdivided by liim into 200 packets — according to the manner 
adopted with such success by the Cape and American seedsmen, — the other 
half being sent in bulk for subdivision on arrival. If this be carried out, the 
first half can be forwarded immediately on arrival to tho mofussil members, 
and the second half can be afterwards distributed to the town members. 

The committee have sent for Mr. Carter’s guidance a copy of the list of 
seeds received from Messrs. Wrench, and have placed a similar sum at his 
disposal (£6*0) for the cost of the con.signraent ; the same being exclusive of 
charge for overland carriage, insurance and packing. 

• The seeds were received in June, and were consequently of the previous year’s gathering, 
liarving been despatched in February. 
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Vegetable and Flower Seeds from the United States. — In consequence of 
the Society not having had to incur any expence tliis year for seeds from 
America, — the consignment, amounting to Sp. Drs. 850, wliicli was lost 
per Arragon, having been fully insured — the committee have appropriated 
Sp. Drs. 1,000 for a consignment of vegetable and flower seed? for next year, 
to consist of 500 packets of the former, and 400 of the latter, being the same 
quantity of vegetable seeds as ordered last year, and 100 packets of flower 
seeds in excess. The additional sura of Sp. Drs. 150 will enable the seedsman 
(Mr. Landreth, of Philadelphia), to increase considerably the assortment of 
flower seeds, which has not hitherto been so varied as could be desired, and to 
give the 100 additional packets noted above. 

Vegetable Seeds from the Cape. — The consignment of vegetable seeds 
forwarded this year by Messrs. Villet, of the Cape, having proved good, the 
committee have directed that 500 packets bo sent next year, instead of 400 as 
ordered for this year ; and have allowed Rs. 1,500 for this purpose. The 
three indents will therefore amount as follows ; — 


From England, £60 

Rs. 600 

From America, Sp. Drs. 1,000 

„ 2,000 

From the Cape, 

„ 1,500 


Total ,, 4,100 


In conclusion, your committee have the pleasure to aj)peud to this report 
copies of the several lists transmitted, and trust that the out-turn of 1847 
may prove altogether more satisfactory than that of the present year. 


(Signed) 


Rich. Dodd. 

J. W. Laidi.ay. 


G. T. Fbed. Speede. 
Wm. G. Rose. 


A minute by Mr. Speede, regarding the more extensive growth of seeds in 
this country for the use of the Society, was next read. Mr. Speede suggests 
that certain sorts of vegetables and flowers (of which he gives a list) be annu- 
ally raised in the Society’s garden, so as to provide a quantity of seed of the 
freshest description for distribution, and render the Society less dependent 
on other countries for yearly supplies. Mr. Speede recommends certain 
precautions with the view of preventing degeneration, especially the impor- 
tation of fresh seed every year. Mr. Speede’s memorandum was referred for 
the consideration of the other members of the committee. 

In connection with the foregoing report, the Secretary submitted the result 
of three separate trials which had been given to a small batch of flower seeds 
that had been presented to the Society by Mr. R. Dodd. These seeds, ho 
remarked, were sent by Messrs. Wrench as the gathering of the present 
year ; they were despatched from England in September by the overland 
mail and sown in the middle of November. The three reports, which were 
from Mr. Speede, the Deputy Secretary and the Overseer "of the Society’s 
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garden, were all to the same effect, namely, that, with the exception of two, 
all the seeds, consisting of twenty sorts, had germinated freely ; a few 
within three days, and the others in the course of a week. Mr. Speede re- 
marks that he "can hardly speak in too high terms of these seeds, — they 
are fully equal in freshness and germinating power to those sent out some six 
years ago by Dr. Royle, if indeed they be not superior to them and the De- 
puty Secretary adds, " It must bo borne in mind, that these seeds were sent by 
the same firm who supplied the Society this year with their annual supply ; 
the latter, the reaping of last year, all failed ; while the former, the gather- 
ing of the past autumn, have succeeded remarkably well ; thus assisting 
to prove that the recommendation embodied in the report of the committee, 
if properly carried out, is likely to prevent the failure of English seeds in 
future. 


Carolina Paddy. 

The minutes of the grain committee, regarding the best mode of packing 
and shipping from the United States, the supply of Carolina paddy ordered 
on account of the Government of Bengal for trial in Arracan, were next sub- 
mitted. The Secretary stated, that he had embodied the substance of these 
minutes in a communication to Messrs. Smith, Iluffnagle and Co., the firm 
to whom tlfe order has been entrusted, and who in reply had intimated 
their intention of carefully carrying out the instructions therein contained. 


Exh ih i lion of Flowers . 

Another report from the garden committee, presenting a schedule of 
prizes, amounting to 156 Rupees, to be awarded at the fourth and last show 
of flowers for the current year, was also read. The committee suggest that 
the exhibition be held on Tuesday, the 29th instant, at 11 a. m. They further 
recommend that a sum not exceeding 83 rupees be sanctioned for a vinery, 
with tlie view of testing, if the plan of growing the grape on high walls, a 
certain distance apart, is well suited for increasing the healthiness of the vine 
and the size of the fruit. The report was confir;|ied. 


Horticultural Exhibit to n . 

A list of the prizes, amounting to 106 rupees, which were awarded at the 
show of vegetables and fruits, held on the 3rd December, was placed on the 
table. It is remarked, that considering the lateness of the season, occasioned 
by the unusually heavy falls of rain experienced throughout October and the 
early part of last month, the display of vegetables was better than could have 
been anticipated. Tliere were several good baskets of carrots, luidives, lettu- 
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ce« and peas,— a few heads of cauliflowers, and a large supply of turnips, 
of two or three varieties — of cabbages of the finer sorts (the early york), and of 
nole-kole, there was a small assortment, with several bundles of asparagus, 
now quite out of season. The onions, leeks and French beans made a fair 
display ; and among the rarer sorts may be classed the Scotch kale, water 
cress, horse-radish and asparagus-bean. The celery was very poor, the pota- 
toes indifferent, and the radishes overgrown. 

There were several good varieties of plantain, and a few baskets of sapotas ; 
these excepted, the collection of fruits was very inferior to the vegetable. 


Further interesting particulars regarding the valuable properties ofAristo- 
lochia indica and Gissampelos convolvulacea, as antidotes to snake-bites. 

A highly interesting and valuable communication from R. Lowther, Esq. 
giving further details regarding the useful property of Aristolochia indica 
(Ishurrnoolf) as an antidote to snake-bites, was next brought to the notice of 
the meeting. Mr. Lowther states, that since his former communication to 
the Society, he has had proofs of the value of this plant as a specific, and he 
then proceeds to narrate several cases. 

In the same communication Mr. Lowther encloses a leaf, which although 
different in shape and texture from that submitted with his former letter 
read at the September meeting of the Society, appears to him to be another 
species of Aristolochia. The plant, Mr. Lowther observes, is not uncommon 
in his district, and the powdered root has been administered in snake bites 
with the most decided success. 

The Secretary intimated that at Mr. LowthcFs request he had referred 
the leaf in question to a member of the Society (Capt. Munro), from whom 
he had received the following reply : — 

" The leaf Mr. Lowther sent me is not an Aristolochia at all, but is 
Gissampelos convolvulacea, a very common plant all over India It belongs 
to the natural order Menispermew, which contains very many valuable 
medicinal plants, amongst others the Columbo root. Roxburgh also men- 
tions one of the same family, Cocculus accuminatus, as a remedy for snake- 
bites. His words are — This root is used as a cure for the bites of venomous 
snakes. It is rubbed between two stones and given as a drink with water. 
However, the natives themselves confess they have very little opinion of 
its virtues.” I think that as the roots of so many species of this family are 
used successfully in various disorders, it is very natural to suppose that the 
plant in question may also possess some valuable properties. With regard 
to the snake stones mentioned by Mr. Lowther, T would observe, that 
although I luive never witnessed, I have heard of many cases effected through 
their agency. Kajmpfer, in his JEmenitates exitiem in 1712 , mentions some 
very curious facts regarding the snake stone.” 
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Referring to the above extract of Captain ]VIunro^s note, the Secretary 
brought to the recollection of the meeting, that about three years ago he had 
presented a 'communication to the Society from Cdlonel II. C. M. Cox, bring- 
ing to notice the valuable property of the above plant ; (Cissampelos convol- 
vulacea, uern ; Dukh nirbirsee ) and that, at his requisition, that officer had 
sent down a quantity of the root, wliich he (the Secretary) Had transferred 
to the 3Iedical Board, for distribution among the principal hospitals of the 
city, that its efficacy as a remedy for snake bites might be readily and satis- 
factorily ascertained. The last communication ho had received from the 
Board was to the effect, that no opportunities of testing its supposed virtues 
as an antidote to snake bites had then (December last) been afforded. 

In connection also with the above subject, the Secretary submitted a note 
he had just received from Dr. McClelland, Officiating Superintendent of tho 
Botanic Garden, forwarding a letter from Dr. Turner, Civil Assistant Surgeon 
at Midnapore, containing an abstract of casualties in that district from the 
bite of venomous serpents, amounting to no fewer than 402, from January 
1845 to October 1846. Dr. Turner, attracted by Mr. Lowther’s former 
letter, accordingly requests to be furnished with a supply of seeds of A r into- 
lochia indica, and forwards specimen of a plant known at Midnapore by the 
name of “ Abur” or “ Chirchirra,” and mid to be an effectual antidote to 
snake bites and valuable in other respects, but tho botanic name of which he 
is not aware. 

Dr. ^McClelland remarks, “ the number of casualties in Dr. Turner’s list 
seems to be great, but there can be little doubt of the accuracy of the returns, 
which shows how important the subject is. I have accordingly directed that 
those plants which have the best reputation as remedies in such cases shall 
be cultivated for public distribution. 1 herewith annex a list of them, and 
may remark that the plant wliich accompanied Dr. Turner’s letter is Achy- 
ranthes aspera, Willd.” 

Capt. Munro observed, that to the best of his belief, neither the plant in 
question nor the family to which it belonged was at all known as affording 
any valuable medicinal properties. 

All the above communications were referred to the Committee of Papers 
for publication in an early number of the Journal. 


Communications on various sublets. 

The following papers and letters were also submitted : — 

1. From R. II. Irvine, Esq., M.D., presenting an interesting paper on the 
products and resources of Darjeeling. 

2. From Cecil Beadon, Esq., Under-Secy, to Govt, of Bengal, forwarding 
copies of reports from October 1845 to September 1846, from the Supt. of 
Government cotton farms at I)%cca. 
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These two communications were referred to the Committee of Papers. 

*3. From J . Dunbar, Esq., Commissioner of llevenue, Dacca, enclosing a 
letter to his address from the Superintendent of the Government botton farms 
at Dacca, which contains a request for the loan of the cast-iron Churkas, in 
the Society’s museum. Resolved — That this application be complied with, 
and that Mr.* Price be requested to furnish the Society with a report on 
the working qualities of these machines. 

4. From W. Haworth, Esq., submitting the opinion of an experienced 
party on the sample of wool, the produce of a first crop between a Cape 
Merino and Jusselmere sheep — presented at the last meeting by Mr. Hamilton 
Bell, of Agra. 

5. From Capt. Hugh Robison, dated Aurungabad, 13th November, giving 
the result of two experiments for preserving the vitality of seeds. 

A letter from the Librarian of the Public Library was also read, intimating 
the readiness of the Curators to co-operate witli the Society in railing the 
Metcalfe Hall, and paying half the expense that may be incurred for the 
work. 

The Secretary submitted a few estimates for different kinds of railing, and 
it was agreed, that the same be referred to the Finance Committee for settle- 
ment in communication with the Curators of the Library. 

For the above presentations and communications, the best thanks of the 
Society were accorded. 
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Report of the Agricultural and Horticultural Society of India for 
* the year ® 

The close of another year of the Society’s existence renders it 
Introduction necessary to offer a short summary Qf the objects 
which have engaged its attention since the sub- 
mission of its report for 1845. 

The subject which naturally first claims attention has reference 

Economy of the to the internal economy of the Institution. It 
Society. -g therefore satisfactory to mention, under this 

head, that since the close of last year, fifty-six* new members have 
been added to the list. Of these, thirteen are civilians in the service 
of Government, sixteen are merchants and traders, fifteen are indigo 
planters, ten are military officers, one is a minister of the Gospel, 
and one is of the legal profession. The loss from deaths has been 
rather more than that of last year, but less by resignations. There 
have been fourteen deaths and twenty-four resignations ; to which must 
be added, six more names removed from the list on account of insol- 
vency and non-payment of subscriptions ; making in all forty-four. 

The following tabular statement affords the details more fully, and 
represents, at the same time, an analysis of the constitution of the 
Society : — 


Honorary Members, 

Free Members, 
('orresponding Member, 
Civilians in the service of 
Merchants and Traders, 


Military Officers, 
Medical ditto, ... 
Asiatics, 

Clergy 

Law Officers, ... 
Miscellaneous, 



In 20 foiiner 
years 

OO 

In IS42. 

5 

GO 

a 

OO 

In 1845. 

OO 

a 

Gross Total. 

Total real num- 
ber at the c ose 
of 1846, after de- 
ducting lapses. 


8 

2 

0 

1 

0 

0 

\ 

12 

10 

... 

0 

0 

1 

0 

1 

0 

0 

2 

2 

... 

0 

0 

0 

0 

0 

0 

1 

1 

1 

ment, ... 

152 

19 

21 

1 I'* 

17 

9 

13 

244 

170 

... 

129 

13 

18 

1 16 

10 

15 

14 

215 

135 

Iturists, 

129 

21 

7 

I 15 

6 

2 

15 

205 

94 

... 

102 

21 

4 

16 

4 

13 

lu 

170 

99 


54 

10 

9 

i 1 

4 

2 

0 

80 

24 


37 

• 8 

6 

I ^ 

1 

6 

2t 

65 

36 


)0 

1 

1 

; 1 

0 

I 

I 

15 

4 


28 

0 

6 

l 2 • 

2 

2 

> 1 

41 

25 



5 

0 

2 

0 

2 

0 

i 0 

10 

6 


664 

95 

I 75 

71 

47 

50 



58 

1058 

606 


^ The tabular statement represents the number as 58 ; but this is caused 
by the transfer of Dr. Wallich’s name to the list of Honorary Members, and 
that of Dr. J. V. Thompson to the list of Corresponding Members, from the 
list of medical officers in which they were previously placed. 

t These are engaged in mercantile pursuits. 
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Of this number (606), thirty-seven are members who have compounded 
for their subscriptions ;^one hundred and twenty-six are absent from 
India, ten are honorary, one a corresponding, and two are free mem- 
bers ; leaving four hundred and thirty as the actual number of paying 
members on the books of the Society, or nine more than last year. 
The Society remarked in the last report on the small addition to 
Economy of the its ranks during 1845 from so numerous and 
^rapport^rora in- respectable a body as the indigo-planters. It is 
digo-planters. happy to observe, that such has not been the case 

in the course of the past twelve months ; for more than one-fourth of 
those who have been admitted during that period, belong to that 
class. The Society trusts that an equal, if not larger, number will 
enrol their names during next year ; for on whom should an Institu- 
tion of this nature more rely for support than on a body of gentle- 
men whose avocations are so intimately connected with pursuits, the 
promotion of which, constitutes the primary objects of the Society. 
On a former occasion the Society alluded with regret to the very 
Economy of the little degree of interest exhibited by the native 
members of the community in regard to its pro- 
of the community. ceedings. It would take this opportunity of 
again referring to the subject. It will be seen by a glance at the 
foregoing tabular statement, that the number from this class, instead 
of inertiasing in a proportionate ratio during the last six years, has 
actually decreased. In 1840, this section of the Society numbered 
thirty-seven. In 1846, it is represented by thirty-six only, or less 
than one-fourteenth of the total number of members ! It was scarce- 
ly to be expected, when the Society was first established, that this 
class of the community would join it readily ; it was proper that 
the European portion should lead the way, and it did so. But it was 
hoped, that as education advanced among them, they would begin to 
perceive how much their interests could be promoted by the agency 
of this Society, and that its objects would meet at their hands a 
cordial support. That this just anticipation has not hitherto been 
realized, though the cause of education has, in the meantime, been 
progressing, is much to be lamented. The Society is not however 
willing to allow, in this instance, the experience of the past to be 
taken as a criterion for the ftiture. It would rather express the 
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hope, that this apathy will no longer exist, and that the few members 
who form the exception, will also exert their influence towards in- 
ducing their brethren to join an Institution, from the labors of 
which, they will ultimately be the greatest gainers. 

Not only has the loss which the Society has sustained by death 

Economy of the numerically greater than that of last year. 

Society. — Necrology, but it has also met with a calamity of no ordi- 
C. K. obison, Ebq. nature in the demise of C. K. Robison, 

Esq., a Vice-President and one of its oldest members. Joining the 
Society shortly after its formation, the late Mr. Robison proved him- 
self a warm and steady supporter of its interests during the period 
of its infancy — when its members were by no means so numerous 
and influential as at the present day — and continued to take the 
same active part in its proceedings till the close of life. During a 
connection of twenty-three years, he held for five years the post of 
Honorary Secretary, and nine years that of a Vice-President. The 
various papers published in the earlier volumes of the ‘‘ Transactions” 
bear witness to his zeal for the promotion of the objects for which 
the Society -was instituted ; and his continued services during later 
years, when assisting at the monthly meetings, and at the periodical 
public exhibitions held for the purpose of encouraging an improve- 
ment in horti-floriculture, are too well known to need further detail. 
The Society cannot, however, withhold the republication in this report 
of the following resolution, though it already forms a part of the pro- 
ceedings of the meeting at which it was passed : — 

“ That this Society on holding its first meeting after the lamented 
death of C. K. Robison, Esq., is desirous of placing on record its 
sense of his valuable services during a period of 23 years, as Mem- 
ber, Honorary Secretary and Vice-President, and as Architect of the 
building occupied by the Society ; and that a copy of this resolution, 
with a letter expressive of the deep regret of the Society at his 
death, be addressed to his family.” 

The demise of this useful and zealous member is now again record- 
ed with feelings of deep regret. 

The other members who have been lost to the Society, are Major 
George Broadfoot, of the Madras Army ; Capt. P. Nicolson, of the 
Bengal Army ; Captains D’Arcy Todd and E, Buckle, of the Bengal 
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Artillery ; Mr. George Gillanders, Merchant ; Baboo Dwarkauauth 
Tagore ; Mr. N. Hudson, Solicitor of the Supreme Court ; Mr. W. 
Cracroft, late of the Civil Service ; Mr. E. L. Ryder, Merchant ; 
Baboo Nundololl Sing ; Mr. Thomas Young, of the Civil Service ; Dr. 
George Playfair, and Captain G. H. Edwardes, of the Bengal Army. 

The Society has also experienced a loss by the return to Europe, 

Award of an Ilono ^ residence in India, of Dr. Wallich, 

rary Membership to late Superintendent of the H. C. Botanic 
Dr. Wallich. Garden at this presidency. Dr. Wallich is one 

of the very few members, now living, who joined Dr. Carey in the 
establishment of the Society six and twenty years ago. During the 
greater part of a quarter of a century he has taken an active share in 
its proceedings ; and has been in a position, not only in his capacity 
of an Honorary Secretary (which post he held for sometime) and a 
Vice-President, but also in that of Superintendent of one of the most 
liberally supported Botanical Institutions in the world, to afford his 
advice and assistance in various ways towards hirthering the objects 
of the Society. In acknowledgment of these services the Society has 
enrolled the name of Dr. Wallich on its list of Honorary Members. 

The donation by the Court of Directors of a splendid supply of 

Agricultural Depart- cereal and other seeds was alluded to in the 
aM a™"®! summaiy, and a few details con- 
the Court of Directors, ncoted with their distribution were likewise 


given. The Society regrets to record that the reports which have 
been received during the year from the various parts of the country 
where these seeds were distributed, are by no means so favorable 
as could be desired. The cereals appear to have failed in all 
localities, and experiments with other sorts (rape, hemp, flax, tare, 
mangul-wurzel, &c.), proved but partially successfid. This cannot 
however, be deemed a fair trial for the introduction of superior 
descriptions of exotic field produce into India, as the consignment did 
not come to hand before October, and did not reach many localities 
in the Upper Provinces till more than a month afterwards ; far too 
late for sowing most of these varieties, especially wheat and barley ; 
and which circumstance has been referred to in nearly every report 
presented to the Society. A long tabular statement of the result 
of these experiments has been forwarded to Professor Rnyle, at 
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the India House^ and his attention has been drawn to the cause to 
which the failures have been principally attributed, in order that, 
should the Court be pleased to furnish a second consignment, it may 
be despatched earlier in the season to admit of the seeds being put in 
the ground at the commencement of the ruhhee sowings. 

A still more untoward result has attended the measures which were 

Agricultural Depart- adopted in 1845 by the Government of Bengal 
ment.— Carolina paddy, introduction of Carolina paddy into 

Arracan, the large supply, consisting of 500 maunds, which was 
received in March last, having failed in every part of that province 
where its growth was attempted. And not only so, but reports of a 
similar disheartening nature have reached the Society from all those 
to whom small supplies were sent from a few maunds which the 
Government placed at its disposal ; proving that the seed must have 
completely lost its germinating power before it reached its destina- 
tion, though its outward appearance, when received from board-ship, 
was as satisfactory as could have been desired. The Government 
have ordered a second consignment of a similar quantity, (through 
the medium* of the Society,) to be shipped from the United States 
immediately after the grain has been reaped. The Society has spared 
no trouble in the directions it has given the agents as regards the 
mode of transmitting this supply ; and hopes to be able to record on 
a future occasion, that this second attempt for the introduction of so 
superior a description of rice into India, has proved more successful 
than the first. 

Allusion was made in the last report to the American Sumach 

Agricultural Depart- or Dividivi (Ccesalpinia coriaria), and to the 
goU propriety of its general culture in India on 
medal to Mr. Teil. account of its valuable tanning properties.* 

* " The American Sumach deserves to be extensively cultivated in this 
country. It seems to thrive remarkably well, requiring very little, if any 
care, except in its youngest state ; and a proportionally small expenditure of 
money. The tree seems to be contented with a very ordinary sort of soil, 
and in all probability, when once reared from seeds ripened in the country, it 
will be as productive as in its own native climate, at least suflSciently pro- 
ductive to make the cultivation of the tree an object of importance. Again 
jind again I recommend this Sumach to be widely cultivated in this part 
of the world .” — Extract of Dr. WallicEs letter to the Secretary. 
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111 the early part of the year Dr. Wallich, by whom the plant was 
first introduced to the notice of the Society, submitted a correspond- 
ence between himself and Mr. Teil, of Kidderpore, giving the result 
of certain experiments with this product, the growth. of the Calcutta 
Botanic Garden ; and presented, at the same time, several specimens 
of leather illustrative of these experiments. To mark its sense of 
Mr. Tcil’s disinterested services in thus bringing to public notice the 
useful properties of this tree, and proving that its tanning principle 
had not been in any degree weakened by change of soil and climate,* 
the Society has been pleased to award him its gold medal. 

The Society regrets to observe, it has been very unfortunate in 

liorti-lloricultural regard to its annual supply of imported seeds ; 

poiTdTegeta]^ Md England having Med to 

flower seeds. germinate, and the splendid consignment of 

vegetable and flower seeds from the United States, amounting to 
Rs. 1,700, having been totally lost by the wreck of the Arragon at 
the mouth of the Hooghly. The seeds from the Cape have proved 
good, and given, the Society believes, general satisfaction. 

With the view of remedying, if possible, the constant failures 
which have occurred in the seeds received from England, the Society, 
on the recommendation of its Committee, has determined on obtain- 
ing — notwithstanding the expense — ^the whole of the supply for 
next year’s distribution, by the overland conveyance, to reach this 
in the early part of October, thereby enabling the seedsman (Mr. 
Carter,f of London) to give seeds of the latest gathering. The 
Society has likewise increased the supply from America ; and trusts 
there will be no cause for complaint next year in regard either to the 
quality or quantity of the seeds which will then be distributed. 

* The imported Sumach, such as I have received from America, notwith- 
standing every possible care in the selection, cannot, as I have before ex- 
plained, be compared to the Sumach grown by you either for beauty of color, 
or for strength in tanning properties. It therefore appears to me either that 
the soil of India is better adapted for its growth than that of America, or 
that uncommon care was taken in the growth of the Sumach you were 
pleased to send me . — Extract of Mr. Teil's letter to Dr. Wallich. 

f The preference was given to Mr. Carter, he having offered to forfeit the 
cost, if the seeds did not germinate, provided the mode of packing and trans- 
mitting was left to his management. 
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Only two shows of vegetables and fruits have been held during tiie 
Horti-ttoricultural year, iu consequence of the repairs to the Town 
tob?e,“"ir^wor HaU— the only buUding suitable for the pur- 
shows. pose — having interfered with the period fixed 

for the third show, namely, in May. At those held in February and 
December, the sum of Rs. 240 was awarded. 

Four exhibitions of flowers have taken place during the same 
period, namely, in February, April, August, and December, and the 
total sum awarded as prizes for best specimens amounts to Rs. 421, 
of which, the sum of Rs. 400 has been contributed by Sir Lawrence 
Peel, the patron of Indian floriculture. Considering that these 
shows are yet in their infancy — ^liaving been but two years in ex- 
istence — the Society has reason to be satisfied with the progress 
which has already been made, and which may be regarded as an earnest 
of greater improvement as respects the introduction of rarer varieties, 
and the improvement of indigenous plants. There is, however, one 
material point on which the Society would desire to observe a 
change, — and that respects the spirit of competition displayed at 
these shows. * It cannot be denied that the number of exhibitions 
has hitherto been fewer than could be wished, thus confining the 
prizes principally to the produce of some twelve or fifteen gardens, 
instead of distributing them over double that number. The Society 
hopes in its next summary to be able to report an improvement on 
this head. 

Several improvements have been carried out during the year in the 

^ , Nursery, mider the superintendence of the 

Nursery-Garden. — . 

Overseer’s house, Con- Garden Committee. A good substantial house, 

servatory and Vinery. place of the former cutcha-pucka bunga- 

low, has been erected as a residence for the Overseer. A small 
conservatory has been likewise built, the same being much needed for 
preserving plants of a rarer sort ; and the new flower garden, to which 
allusion was made in the last summary, has been completed by the 
laying down of good pucka walks throughout it. The outlay for these 
works has amounted to Rs. 1,150, as detailed in the statement of 
receipts and disbursements. In addition to the above, the sum of 
Rs. 83 was voted at the close of the year for a Vinery ^ principally 
for the purpose of testing, if the plan of growing the grape on high 
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walls, a certain distance apart, is well suited for increasing the 
healthiness of the vine, ^nd the size of the fruit. . 

The distribution of sugarcane during the season has been very 

Nursery-Garden.-- good. Rather more than 37,000 have been 
Sugarcane culture. disposed of, leaving a stock of about 10,000 to 
meet a demand during January and February of next year. In 
consequence of the call for J:he China and Singapore varieties 
having been greater during 1845, than the supply, the Committee 
have considerably increased their cultivation, and they now bear 
about an equal proportion to the other sorts. The return from the 
canes already sold has more than reduced three-fourths of the ordi- 
nary expenses of the garden. 

The greater part of 4116 piece of ground which was reserved in 

Nursery-Garden.- ^ of raising fruit trees 

Fruit trees and other of superior varieties, has been stocked, and the 
useful culturcb. Committee intend commencing the distribution 

of grafts therefrom next rainy season. At first, this will be neces- 
sarily on a small scale, but in the course of time the Society hopes to 
increase it considerably, jo as fully to carry out the original intention 
of the Committee, namely, the supplying of all applicants, members of 
the Institution, with grafts from approved stocks, with the view of 
remedying, in some measure, the complaints that are made of the 
uncertainty of supplies obtained from native gardeners who, as is 
generally well known, substitute a common variety tor a good one, 
charging at the same time the full price of the latter, — ^a deception 
which is frequently not discovered till it is too late to remedy it. 
And here it may not be out of place to mention, that the Committee 
will, at all times, be glad to receive and acknowledge contributions, 
either to the fruit or flower departments of the garden, of choice 
grafts or rare plants, and will also guarantee that every care and 
attention shall be bestowed on them, and the result duly reported. 
The same remark is indeed applicable to all plants, whether used 
as food for man or for economical purposes ; it being an object to 
render this Nursery a depository for all useful productions of better 
species than the indigenous, with the view of propagating them 
for the purpose of distribution and introduction into such parts 
of the country as may be considered fit for their growth. In this 
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way some good has already been effected by the culture and general 
distribution, during the last ten years, fronq this Nursery, of sugar- 
cane of superior sorts ;* of arrow-root ; tapioca ; guinea grass ; West 
India ginger ; American maize ; and of later years, of the description 
of mulberry from the Philippine islands (Morns multictiulis) , so well 
adapted for silk-worm feeding ; the Mauritius Screw-pine (Pandanm 
vacoa)^ the leaves of which are used in that island for making sugar 
bags ; the Tenasserim and Brazilian yams ; with tobacco of superior 
foreign descriptions. 

The Society has the pleasure to mention by way of record, that it 

Metcalfe Hall possession, in the early part of the year, of 

Call for contributions its apartments in the lower floor of the Met- 
to museum. Hall. Having now a commodious local 

habitation, it is in a position to receive and display, in a proper man- 
ner, all contributions which may be made to its museum either by 
members or by the commimity at large. It would avail itself of this 
opportunity to offer its acknowledgments to those who have already 
assisted in this department, and urge a continuance of such assistance. 
Specimens of vegetable oils, — of which India furnishes such a variety 
— of gums, gum-resins, tanning and dying substances, of woods,t 

* Since the year 1838, when the Society commenced distributing, to the 
present time, that is, during nine years, upwards of two hundred and twenty 
thousand canes of sorts have been sent from this N ursery to various parts 
of India. 

t The Society has received from Capt. S. F. ITannay, Commandant of the 
Assam Light Infantry Battalion, a large and valuable collection of speci- 
mens of the principal timber trees of Upper Assam ; from Lieut. W. F. 
Nuthall, of the 18th Bengal N. I., an equally large assortment of woods 
indigenous to Arracan ; and from Mr. C. B. Taylor a collection from the 
Jungle Mehals. Col. H. C. M. Cox has also contributed a few, the growth 
of Central India ; and Capt. S. R. Tickell, two or three sorts from Chota 
Nagpore. These form a fair beginning towards a collection which, in due 
time, the Society hopes to obtain from all parts of the country. 

It would however add considerably to the value of specimens were they 
accompanied by the leaves and flowers of the trees producing them, that no 
difficulty might bo experienced in affixing their botanic names. Native 
names can seldom be depended on, seeing that they differ so considerably in 
various districts. In addition to the above mentioned, the Society has been 
presented with two tables manufactured of teak and sisso and a box of malio- 
gany, the produce of the II. C^ Botanic Garden, Calcutta j the two former, 
the gift of the late Mr. Robison, the latter of the Government of Bengal. 
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wild silks, fibrous substances, &c., and of any newly introduced cul- 
tures will, at all times, be most acceptable, as aiding in the formation 
of a museum of our many hitherto little known or neglected products, 
and which may serve as a means of reference to all who. are interested 
in developing ^he resources of the country.* Models of agricultural 
or other implements will also be thankfully received. 

The bust of the venerable founder of the Society has been placed 

Metcalfe Hall.— in the spot originally designed for it, the 
Pidiure^ S^r north end of the meeting room. The picture 

%an. of Sir Edward Ryan, (for many years a Pre- 

sident of the Institution) which has been lately received, ornaments 
the southern end of the same apartment. 

The various Branch Societies have been zealous in the work for 

Branch Societies instituted, that at Bhauglepore in 

particular. A reference to the detailed reports of 
this branch, as published periodically in the Journal, testify the 
flourishing condition to which it has already attained, and prove 
what a stimulus has been afforded through its exertions, as respects 
a spirit for agricultural improvement among the zemindars and 
others, not only in its own immediate locality, but also in the neigh- 
bouring districts. 

During the past twelvemonths, four parts of the Journal have 
Literary Department.— issued from the press, viz. Part IV of 
Journal. volume lY, and three parts of volume V, 

which are equivalent to one volume. The Society is indebted to 

* While this summary is being drawn up, the Secretary has received a 
letter from Professor Royle, extract of which is here given, as corroborative 
of one of the uses to which a museum of this sort may bo applied : 

You mention receiving cereal gums and resins. Might I suggest, that if 
you were to send me specimens of them, 1 should be able to shew them 
to brokers and manufacturers who are constantly making enquiries of me 
respecting new products that can be turned to account.*’ And again, — ^in 
allusion to a quantity of kino, the produce of Pterocarpus marsupium, 
sent to the Society from Palamow, by its indefatigable and zealous corres- 
pondent Mr. C. B. Taylor, to whom the Society is also indebted for various 
specimens of oils, the produce of the forests of the same district — Professor 
Royle remarks,— "I am glad to find that you are likely to have some genuine 
kino from your own presidency. It would sell here in large quantities, but 
it is too dear for use in the arts.” 
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the Governments of Bengal, Bombay, and the N. W. Provinces, for 
several paj[)ers which they have placed at its disposal, and which have 
appeared in the pages of the above numbers. To its correspondents 
generally, it would also take this opportunity of acknowledging its 
obligations and urging a continuance of their efforts in the same cause. 

Having now glanced at the principal topics which have engaged 

its attention during the year, the Society would. 
Conclusion. . , . „ „ , 

in conclusion, call upon all its members and cor- 
respondents, to aid in advancing, in a still greater measure, the 
objects for which it has been instituted, by the communication of 
such facts relating to the agriculture of their respective districts as 
may come within their notice. For, it cannot be too often reiterated, 
that such facts, however trifling they may appear to the communi- 
cants, may nevertheless, in a collected form, possess some interest, 
and may possibly afford assistance to others engaged in similar pur- 
suits in various parts of the country. 


Report of the Finance Committee. 

The Finance Committee have the pleasure of submitting the fol- 
fowing report, explanatory of the pecuniary transactions of the Society 
during the year 1846. 

The Receipts for the past year have been Go’s. Rs. 21,227 : 15 ; 1, 
including the temporary additional subscription on account of the 
Society’s proportion of the debt for the Metcalfe Hall of Rs. 2,200 ; 
Rs. 820 for proceeds of sugar-cane delivered from the Nursery Garden, 
and Rs. 173 ; 2:9, the balance of the Carey Testimonial Fund. 

The Disbursements for the same period amount to Rs. 26,704 : 
15 : 4, which include Rs. 1,000 invested in Government Securities ; 
Rs. 6,398 on account of the debt on the Metcalfe Hall ; Rs. 363 ; 2 : 6 
for furniture, and R&. 457 : 10 for a marble pedestal for Dr. Carey’s 
bust, and for the erection of out-offices for servants. 

The Ordinary expences of the Nursery Garden, amounting to 
Rs. 2,016, will be nearly provided for by the sale of sugar-canes; 
Rs. 820 having been already realized, and about Rs. 8004being in 
the course of collection. 
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The Extraordinary expenses have been much increased by the 
necessity of building a^ new house for the Overseer at a cost of 
Rs. 925, and the expence attendant on the erection of the conserva- 
tory and vinery, authorized by the Society. 

It has been stated, that the total receipts for the year have been 
Rs. 21,227 : 15 : 1, and the total disbursements Rs. 26,704 ; 15 ; 4. 
There were, however, at the close of 1845, in the Bank of Bengal 
and with the Government Agent, balances to the extent of Rs. 8,598 : 
4:2. These balances, being added to the receipts, make up, in the 
»gg^‘egate, a sum of Rs. 29,826 : 3 : 3, from which has been made 
a payment of Rs. 4,538 : 12, in part of the loan of Rs. 5,000 alluded 
to in the last Report as having been obtained for the purpose 
of liquidating the liabilities incurred for the completion of the 
Metcalfe Hall.” The Committee have the pleasure to state, that there 
now remains the sum of Rs. 500 only to relieve the Society entirely 
of this debt. 

The Cash balance on the 31st December 1846, amounting to 
Co’s. Rs. 3,121 : 3 : 11, includes the undisposed sum of Rs. 1,309 : 
5 : 6, on account of the Ryan Testimonial Fund, the majority of the 
subscribers to this Fund now in India, having transferred their 
respective subscriptions to the Society. 

The Committee are glad of the opportunity to intimate to the Soci- 
ety, that there is much improvement in the state of their Funds : that 
after very heavy pa 3 rments on account of the Metcalfe Hall, the new 
house for the Overseer, and other expences at the Nursery Garden, 
there has been an addition made to their vested Fund of (^o’s. 
Rs. 1,000, constituting that Fund at present in the amount of 
Co’s. Rs. 11,933 : and as no endeavors will be wanting on the part of 
their officers to collect the arrears, which unfortunately still exist 
to the same extent as last year, they express a hope that the next 
year will give a still more favorable result by the present report in- 
ducing subscribers to come forward to liquidate demands which have 
existed against some of the members for very long periods. 

Calcutta : M. S. Staunton, 

31«^ December y 1846. Member of the Finance Committee. 
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Statement of Receipts and Disbursements of the Agricultural and Horticul- 
tural Society of India^ from January to tlhe December^ 1846 . 

RECEIPTS. 

From Members subscriptions collected during the year for the 

ordinary purposes of the Society, ... 12,11) 12 0 

„ Ditto, additional temporary subscriptions to assist in meet> 
ing the Society’s proportion of the debt on the Metcalfe 

Hall, «,168 0 0 

„ Various other members, donation ditto ditto. 32 0 0 

2,200 0 0 

,, Government annual donation, ... 1,045 0 0 

„ Ditto monthly allowance for l£ months, at 135-1S>6 per 

month, 1,630 S 0 

2,675 2 0 

,, Sir Lawrence Feel, donation to the Society for the year, to 

encourage the culture of flowers, &c. 400 0 u 

,, Accruings of interest on fixed assets, ... 46C 14 7' 

,, Proceeds of sugar ^cane delivered from the Nursery Garden 

in 1846, 820 1 0 

, , Ditto of a portion of surplus Cape and American vegetable 

seeds sold in 1845 and 1846, ... 54 0 0 

,, Ditto of copies of the Transactions of the Society, S18 3 9 

„ Ditto of copies of the Journal of the Society, 54 S 3 

„ Ditto by advertisement inserted in Journal, 33 5 3 

M Ditto of a quantity of old linseed, rape seed, and mustard 

seed, 13 0 0 

,, Ditto of old ^eed boxes of sorts ... 25 12 0 

„ The Mirzapore Branch Agricultural Society, being the 

amoimt of 2 cases for plants paid by this Society in 1845 

and 1846, ... 40 0 0 

By Transfer of balance from. Carey Testimonial Fund account 

to Society’s general account, ... ... ... m 172 3 9 

1,430 13 0 

Balance of Ryan Testimonial Fund account, *1,947 5 6 

Total Receipts, Co’sfc Rs 21,227 15 1 

„ Balance in the Bank of Bengal on Slst December, 1845, ... 8,026 1 1 8 

„ Ditto in the hands of Government Agent on ditto, ... ... 571 8 6 

8,598 4 2 

Grand Total Co’s. Rs 29,826 3 3 

' DISBURSEMENTS. 

Forezok Vegetable and Flower Seeds. 

By C. N. Villet, for Cape garden seeds, 1,200 0 0 

„ Wrench and Sons, for English flower seeds, 653 13 G 

,, Vetch and Son, for ditto supplied in 1845, 278 3 0 

„ Mr. Carter, for ditto ditto, ... ... ... ... 255 5 0 

■ 1,087 5 6 

2,287 5 6 

* Rs. 638 of this amount have been already transferred to the Society. 
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Libraby. 

By Books purchased during the year for the Library. 16910 0 

,, Binding books during the fear, ... 20 8 D 

Printing. 

,, Sundry, parties, for printing receipts, &c. 

Journal. 

,, Bishop’s College Press, for printing Part 4 of Volume 4, and 

Parts 1 and 2 of Volume 5, ... ... 1,248 6 0 

„ Lithographing plates for Journal 88 0 0 

,, Ostell and Lepage, for paper for plates for ditto, 15 0 0 


Nursery Garden. 

Ordinary cxpences incurred on account of the Nursery Garden, 
from 1st December 1815 to SOth November 1846, 

Additional expence (in full) for burning bricks for flower gar- 
den walks, 

Ditto for a Conservatory, 

Ditto for erecting a new House for Overseer, 

Ditto for ditto a Vinery 

Establishment. 

Amount for Establishment, from Tst December 1845 to SOth 

. November 1846, 

Medals. 

Hamilton and Co. for silver medals, 

Pecuniary Rewards. 

Prizes to Malices for vegetables and fruits, at the exhibitions 

held on the 2nd February and 3rd December, 

Ditto to ditto for dowers, at the exliibitions held on the 24th 
February, 15th April, 29th August, Sand SOth December, ... 

The Bhauglcporc Branch Society, annual donation, 

Overseer of Nursery Garden, a donation of, 

Society’s Vested Fund. 

J 

The Government Agent, for the purchase of a 4-4 and 4-5 per 
Cent Government Promissory Notes to be added to the 
Vested Fund for 500 each, ... 

Furniture for Metcalfe Hall. 


40 

100 

925 

83 


421 

50 

100 


190 2 0 


1,351 6 0 


2,016 1 0 


3,164 1 0 


4,466 7 6 


72 1 6 


240 0 0 


1,000 0 0 


,, Currie and Co., balance of their bill for furniture, 

,, Sundry parties for various ditto, 

Metcalfe Hall. 


... 188 4 0 

... 174 14 6 

363 2 6 


„ Burn and Co., the Society’s proportion of, and in settlement of 

their account witli, the Metcalfe Hall Committee 1,430 2 5 

„ Jessop and Co., ditto ditto, ... ... 1,034 8 8 

„ Union Bank, ditto ditto 3,628 7 3 

„ Ditto, the Society’s proportion of Interest on a note of hand of 

Rs.6,000 304 13 9 


6,398 0 1 
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Loan^-Metcalfe Hall. 

By Bagshaw and Co., amount of Loan taken on 24th December, 

1845; ... 3,000 0 0 

„ Ditto, Interest on ditto for Sm. 3d., at 5 percent, ... 38 i2 0 

„ Baboo Ramgopaul Ghose, in part of 1,000 Rs. advanced to 
the Society in October, 1845, to assist in liquidating debt 
on Metcalfe Hall, 750 0 0 

„ Rajah Shutteechum Ghosal, ditto ditto, 750 0 0 

4,538 12 0 

Aovertissments. 


„ Advertising in the public prints, notices of general meetings, 
of shows of flowers and vegetables, distribution of seeds, 

sugar-cane, &c. &c. &c.,... 341 1 3 

Stationery. 


, , Stationery for office books, and for the use of the office, 

„ Ditto 11 reams of brown packing paper, for packing seeds, 

Carey Testimonial. 


02 7 0 
110 0 0 


172 T 6 


Holmes and Co., an advance for a marble Pedestal for Dr. 

Carey’s Bust, ... 250 0 0 

Godowm. 


,, Erecting two Godowns fox Servants at Metcalfe Hall, ... 

Freight. 


207 10 0 


,, Freight on boxes of seeds, books, &c. sent and received from 

Cape, England, America, &c 109 7 0 

Postage and sundry other Charges. 


„ Postage on the Journal, on letters sent and received, and for 

petty cxpences, «. ... 730 0 0 

„ The Botanic Garden, for 2 plain plant boxes for plants for the 

Mirzapore Branch Society, ... 20 0 0 

„ Eggs of silk-worms procured on account of Government, ... 5 8 0 

„ Amount advanced by Villet and Son for insuring Cape garden 

seeds, 45 U 0 

,, Preparing sundry specimens of Wood from Assam and 

Arracan, 13 6 6 

„ Preparing, &c. 2 packing cases for two clay busts of Lord 

Metcalfe, sent to Agra and Delhi, 19 0 0 

„ Extra Packermen for subdividing seeds,... 21 9 0 

„ Presents to Constables and Burkundauzes for attending at 
Horticultural and Floricultural exhibitions during the 

year, ... 58 0 0 

912 7 6 

Total Disbursements Co’s. Rs. ...26,704 15 4 

„ Balance in the Bank of Bengal on 3Jst December 1846, ... 3,086 12 10 

„ Ditto in the hands of Government Agent on ditto, 34 7 1 

.3,121 3 11 


Grand Total, Co’s. Rs. ... 29,826 3 3 
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Campbell,* Archibald, Esq. M.D. Medical service, Superintendent 
of Darjeeling. 

Campbell, Lieut. Robert, (47th Regiment N. I.) Gowhatty, Assam. 
Cardew,t Cornelius, Esq. Civil service. 

Carew, R. R. Esq. Indigo planter, Jessore. 

Carmichael, t Lieut. -Colonel C. M., C.B. 3rd Light Cavalry. 
Carpenter, Major T. D. Governor-Generars Agent, &c. Benares. 

Carr, The Honorable , Puisne Judge, Ceylon. 

Carshore, The Revd. J. J., D.D. Chaplain, Futteeghur. 

Carter, J. W. Esq. Merchant, Calcutta. 

Cathcart, John Fergus§on, Esq. Civil service, Tirhoot. 

Caulfield,t Major-General James, C.B. 

Cautley,J Captain P. T. Bengal Artillery. 

Chapman, Charles, Esq. Civil service, Chuppra. 

Chapman, t Henry, Esq. Merchant. 

Charles, Rev. James, D.D. Senior Minister of St. Andrew’s Church, 
Calcutta. 

Cheap, George Charles, Esq. Civil service, Bauleah. 



Cheape, Colonel John, C. B. Chief Engineer, Fort William. 

Cheek, George Nicholas, Esq. Medical service, Bancoorah. 

Cheek, A. II. Esq. Metlical service, Sulhitpore, vi^L Jansy.* 

Clapper ton. Captain A. B. Officiating Master Attendant, Calcutta. 
Clarke, Longueville, Esq. F.R.S. Barrister, Supreme Court, Calcutta. 
Clunes,f A. G. Esq. Indigo planter. 

Cockbum, Win. Esq. Supt. of Collieries, Burdwan. 

Colquhoun, Hugh, Esq. Indigo planter, Tirhoot. 

Colvin, t Colonel John, C.B. (Honorary Member.) 

Colvin, B. J. Esq. Civil service, Cuttack. 

Colvin,f Alexander, Esq. Merchant. 

Colvin, John Russell, Esq. Civil service, Moulmein. 

Congreve, C. Esq. Merchant, Calcutta. 

Connyeloll Tagore, Baboo, Merchant, Calcutta. 

Cooper, Captain G. L. (Artillery,) Landour. 

Cooper, J. H. Esq. Tutor to the Nawaub of Moorshedabad, Ber> 
hampore. 

Corbett, Major Stuart, (25th Regiment N. I.) Kyouk Phyoo. 
Corbyn, Frederick, Esq. Medical service, Jullunder Dooab. 

Corrie, Edgar, Esq. Merchant, Calcutta. 

Cossinauth Dutt, Baboo, Merchant, Calcutta. 

Cotton, Captain Henry, (67th Regt. N. I.) Deputy Judge Advocate 
General, Saugor Division. 

Coulljf Archibald D. Esq. Indigo planter. 

Courjon, F. Esq. Indigo planter, Chandernagore. 

Cowell, James, Esq. Merchant, Calcutta. 

(>owie,* Henry, Esq. Merchant, Calcutta. 

Cowic, David, Esq. Merchant, Calcutta. 

Cowie,t John, Esq. Merchant. 

Cox, James, Esq. Indigo planter, Tirhoot. 

Cox, Lieut.-Coloncl Henry, C.M. (58th Regiment N. I.) Mhow. 
Cox, J. H. W. Esq. Indigo planter, Surdah. 

Cragg, J. W. Esq. Merchant, Calcutta. 

Crawford,f Stephen Rowan, Esq. Merchant. 

Crooke, James, Esq. Merchant, Calcutta. 

Crooke,f Arthur, Esq. Indigo planter. 

Cunyngham, A. T. Dick, Esq. Civil service, Rungpore. 

Currie, Edward, Esq. Civil service, Calcutta. 

Currie, J. A. Esq. Merchant, Calcutta. 

Curtis, t James, Esq. Civil service. 

Dalrymple, James, Esq. Indigo planter, Kishnaghur. 

Dampier, William, Esq. Civil service. 

Dearie,f Charles, Esq. Merchant. 

Dearman, George, Esq. Merchant, Calcutta. 

DeCourcy, Richa|d, Esq. Calcutta. 

Debendernauth Tagore, Baboo, Merchant, Calcutta. 

Delessert, Adolphe, Esq. Indigo planter, Ottar Factory, Tirhoot. 



Denliani, J. G. Esq. Medical service, Gyah. 
l)eiit,t William, Esq. Civil service. 

Eick, R. K. Esq. Civil serviice, Bijnore. ' 

Dirom, William Maxwell, Esq. Civil service, Berhampore. 

Dixon,* Major Charles 6. (Artillery,) Superintendent of Ajmere and 
Mairwarra. 

Dodd, Richard, Esq. Merchant, Calcutta. 

Donald, John, Esq. Indigo planter, Belsee, via Budaon. 

Donaldson,f John William, Esq. Indigo planter. 

Donnelly, Alexander Frederick, Esq. Civil service, Dacca. 
Donnithorne,t James, Esq. Civil service. 

Doolan,f Lieutenant Robert Cope. 

Dorin, Joseph Alexander, Esq. Cml service, Calcutta. 

Dougal,f John, Esq. Merchant. 

Downing, W. P. Esq. Piirneah. 

D’Oyly,t Sir J. H. 

Drummond, Captain Henry, (3rd Regiment Light Cavalry,) Meerut. 
Drummond, t John, Esq. 

Drummond, t The Honorable Edmond, Civil service. 

Dubus,f E. G. Esq. Indigo planter. 

Duif, The Rev. Alexander, D.D. Missionary, Free Church of Scot- 
land, Calcutta. 

Duncan, James, Esq. Medical service. 

Duncan, Alexander, Esq. Indigo planter, Burdwan. 

Dunlop, Allan Campbell, Esq. Indigo planter, Rungpore. 

Dunlop,f Alau Colqiihoun, Esq. Indigo planter. 

Dunlop, Allan Campbell, Esq. Indigo planter, Jessore. 

Earle, Willis, Esq. Merchant, Calcutta. 

Edgeworth, Michael Pakenham, Esq. Civil service, Banda. 
Edmonstone, George Edward, Esq. Civil service, Bolundshohur. 
Egerton, Charles C. Esq, Medical service, Calcutta. 

Eld, Captain Lionel P. (9th Regiment N. I.) Principal Assistant to 
the Commissioner of Arracan. 

Elias,* Owen John, Esq. Merchant, Calcutta. 

Elliot, t John, Esq. Merchant. 

Elliot, W. Henry, Esq. Civil service, Tirhoot. 

Eliot, Lieutenant John, (Artillery,) Cawnpore. 

Elwall, Captain Frederick C. (49th N. I.) Thuggee Department, 
Chuppra. 

Ewer,t Walter, Esq» Civil service. 

Eyre, Captain Vincent, (Artillery,) Gwalior. 

Falkner, George, Esq. Indigo planter, Tirhoot. 

Falconer, t H. Esq. M.D and A.M. Medical service. 

Fane, E. G. R. Esq. Madras Civil service, Vizian^am. 

Farie, Gilbert, Esq. Merchant, Calcutta. 

Fenningjf Captain S. W. (Bengal Artillery.) 
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Fergusson, William Fairlie, Esq. Merchant, Calcutta. 

Fergusson,t James, Esq. Merchant. 

Ferris, Major Joseph? C.B. Commandant Bimdelkund Military 
Police, Banda. 

Finch, Jeffrey, Esq. Indigo planter, Shahpore Oondee, Tirhoot, 
Finch, Simon, Esq. Indigo planter, Goruckpore. 

Forbes, Lt.-Col. W. N. (Bengal Engineers,) Mint Master, Calcutta. 
Forlong, James, Esq. Indigo planter, Kishnagur. 

Fraser,f W. T. Esq. Merchant. 

Frascr,f Charles, Esq. Civil service. 

Fraser, Alexander, Esq. Civil service, Goorgaon. 

Freeman, f A. Esq. Indigo planter. 

French, John Gilmore, Esq. Deputy Magistrate, Dacca. 

French, Henry G. Esq. Indigo planter, Nattorc. 

French, Gilson B. Esq. Indigo planter, Surdah. 

Frith,t Col. W. II. L. Artillery. 

Frith, 11. W. G. Esq. Supt. of Stationery, Calcutta. 

Garrett, t Robert Birch, Esq. Civil service. 

Garstin, Charles, Esq. Civil service. 

Garstin,f Lieut. -Colonel Edward, (Engineers). 

Gasper, G. M. Esq. Merchant, Calcutta. 

Gerard, (!Iaptaiu John Grant, Sub-Asst. Commy. General, Meerut. 
Gibbon, t W. F. Fisq. 

Gifford, John, Esq. Merchant, Calcutta. 

Gilmore, M. S. Esq. Civil service, Cuttack. 

Gilmore, t Allan, Esq. Merchant. 

Gilmore, Captain John, (Bengal Engineers,) Executive Officer, 
Ghazeepore. 

Gladstone, Murray, Esq. Merchant, Calcutta. 

Gladstone,t Adam S, Esq. Merchant. 

Glass, t G. D. Esq. Indigo planter. 

Glass, A. G. Esq. Merchant, Calcutta. 

Gooroochurii Scin, Baboo, Merchant, Calcutta. 

Gooroodoss Dutt, Baboo, Merchant, Calcutta. 

Gordon, G. R. Esq. Moulmein. 

Gordon, Thomas, Esq. Merchant, Mirzapore. 

Gouger,t A. Esq. Merchant. 

Goiildsbury, F. Esq. Civil service. 

Goureypersaud Roy Chowdry, Baboo, Landholder, Rungpore. 

Grant, The Honorable Sir John Peter, Puisne Judge, Supreme Court, 
Calcutta, (President.) 

Grant, William Patrick, Esq. Master in Equity and Accountant 
General, Supreme Court, Calcutta. 

Grant, John Peter, Esq. Civil service, Mysore. 

Grant, ArchibaldjEsq. Attorney, Supreme Court, Calcutta. 

Grant, Charles, iHq. Civil service, Agra. 

Grant, James, Esq. Civil service, Dinagepore. 
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Gray, J. J. Esq. Indigo planter, Pubna. 

Gregg, J. A. Esq. Indigo planter, Dumdumah Factory, via Patolee. 
Greig, Alexander, Esq. Medical service, Scetapore. 

Grey, Wm. Esq. Civil service, Calcutta. 

Griffiths, E. P. Esq. Merchant, Calcutta. 

Griffiths, S. P. Esq. Merchant, Calcutta. 

Grote,*f Arthur, Esq. Civil service. 

Gubbins, Charles, Esq. Civil service, Simlah. 

Gubbins, F. B. Esq. Civil service, Bohtuck. 

Gubbins, M. R. Esq. Civil service, Furrackabad. 

Gubbins, J. P. Esq. Civil service, Delhi. 

Guise, Captain Henry J. (28th Regiment N. I.) Dor 
Gungadhur Seal, Baboo, Merchant, Calcutta. 

Halfhide,t Major Benjamin, (H. M. 44th Regiment.; 

Halkett, Henry Craigie, Esq. Civil service, Beerbhoom. 

Hall, Capt. Arthur, (5th Light Cavalry,) Stud Department, Tirhoot. 
Hamilton, Robert North Collie, Esq. Civil service, Resident at Indore. 
Hamilton, John, Esq. Merchant, Calcutta. 

Hammill, William, Esq. Merchant, Calcutta. 

Hampton, t F. R. Esq. 

Handscomi), Major Isaac, (26th Light Infantry,) Bareilly. 

Hannay, Captain Simon Fraser, (40th Regiment. N. I.) Command- 
ing Assam Light Infantry, Jeypore. 

Hannyngton, Captain John C. (24th Regiment N. I.) Deputy Com- 
missioner,. Chota Nagpore. 

Hansen, The Honorable P. 

Harding, t Benjamin, Esq. Merchant. 

Harding, f Edward, Esq. Merchant. 

Harris, A. G. Esq. Pilot service, Calcutta. 

Harrison,f R. P. Esq. Civil service. 

Hastings, Lieut, the Hon’ble E., Deputy Commissioner 3rd Class, 
Saugor and Nerbudda Territories. 

Hathorn, H. V. Esq. Civil service, Chuppra. 

Haworth, William, Esq. Merchant, Calcutta. 

Hawkins,* John Abraham Francis, Esq. Civil service, Calcutta. 
Heatly, S. G. T. Esq. Calcutta. 

Hedger, W. N. Esq. Attorney, Calcutta. 

Hemnauth Roy, Baboo, Merchant, Calcutta. 

Henderson, Henry B. Esq. Merchant, Calcutta. 

Henley, T. F. Esq. Barnagore. 

Hervey, Colonel Andrew, (30th Regiment N. I.) Lucknow. 

Hewett, K. H. Esq. Chuppra. 

Higginson, J. B. Esq. Merchant, Mirzapore. 

Hills,* James, Esq. Senior, Indigo planter, Kishnagur. 

Hills, t James, Esq. Junior, Indigo planter. 

Hill, J. M. Esq. Indigo planter, Tirhoot. 

Hill, George, Esq. Secretary Medical Retiring Fund, Calcutta. 
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Hill, James, Esq. Merchant, Calcutta. 

Hodgson, Brian Haughton, Esq. Darjeeling. 

Hodgson, Brian, Esq.* Civil service, Simlah. 

Hoggc, Captain Charles, (Artillery,) Ferozepore. 

Hollings, Charles, Esq. Sub-Deputy Opium Agent, Gya. 

Hollings, Captain G. E. (38th Regiment N. I.) Assistant to the 
Resident at Lucknow. 

Holroyd,f Thomas, Esq. Merchant. 

Honeywood,t Major Edward John. 

HufFiiagle,t Charles, Esq. Merchant, (Honorary Member.) 

Hugon,t Thomas, Esq. 

Hullodhur Bhose, Baboo, Merchant, Calcutta. 

Hume, James, Esq. (Barrister,) Police Magistrate, Calcutta, (Hono- 
rary Secretary.) 

Hunter, C. M. Esq. Indigo planter, Jessore. 

Hurreynarain Dey, Baboo, Merchant, Calcuttg^. 

Ilurrey Mohiin Sen, Baboo, Dewan of the Bank of Bengal, Calcutta. 
Huthwaite, Lieut.-Col. Edward, C.B. (Horse Artillery,) Loodiauah. 

Impey, Lieutenant E. J. Assistant to Commissioner of Tcnasscrim 
Provinces, Moulmeiu. 

Inglis, Henry, Esq. Sylhet. 

Jackson, Welby Brown, Esq. Civil service, Calcutta, 

Jackson, C. C. Esq. Civil service, Agra. 

Jackson, f Alexander R. Esq. M.D, 

James, Lieut. Hugh, Deputy Collector, Larkana, Upper Scinde. 
James, Lieutenant H. C. (32nd Regiment N. I.) Loodiauah. 
Jenkins, Major Francis, Commissioner of Assam, and Governor 
General’s Agent on the N. E. Frontier. 

Jennings, C. R. Esq. Indigo planter, Surdah. 

Johnson, P. Esq. Merchant, Calcutta. 

Johnson, t George William, Esq. Barrister. 

Johnstone, Capt. J. Comdt. 1st. Regt. Nizam’s Infantry, Aurungabad. 
Jourdain,t The Honorable Mr. 

Judge, Spencer, Esq. Attorney, Supreme Court, Calcutta. 

Kaye,t J. William, Esq. 

Kearnes, Duppa Hamilton, Esq. Indigo planter, Hazrapore Factory, 
via Jenida. 

Kelsall, T. S. Esq. Merchant, Calcutta. 

Kemp, Henry Chapman, Esq. Merchant, Calcutta. 

Kettlewell, W. W. Esq. Merchant, Calcutta. 

Kirke, Captain H. (12th Regiment N. I.) Supt. of the Dhoon 
Canal, Deyrah. 

Kirkpatrick, WjJpE^sq. Deputy Register, Sudder Dewanny Adawlut, 
Calcutta. 

Kissub Chunder Roy, Baboo, Landholder, Nuddeah. 

Knott, John, Esq. Deputy Collector, Patna. 



l.ai(llay, J. W. Esq. Merchant, Calcutta. 

Lake,t W. H. Esq. Merchant. 

Lake, R. B. Esq. Merchant, Calcutta. 

Lamb, George, Esq. Medical service, Dacca. 

Lang, A. Esq. Civil service, Allahabad. 

Larpent, Albert DeHochepied, Esq. Merchant, Calcutta. 

Laruletta,* A. Esq. Indigo planter, Jeygunge. 

Latter, Captain Thomas, (67th Regiment N. I.) Moulmein. 

Lattey,f R. J. Esq. Merchant. 

Lawrence, Lieutenant-Colonel H. M., C.B. (Artillery,) Resident at 
the Court of Lahore. 

Lawson, W. J. Esq. Indigo planter, Chunar. 

Leach, Thomas, Esq. Merchant. 

Leishman, R. Esq. Merchant, Calcutta. 

Leith,t J. F. Esq. Barrister. 

Lewis, W. T. Esq. Assistant Resident, Penang. 

Leycester,f G. P. Esq. Civil service. 

Liebig,f Dr. Justus, Germany, (Honorary Member.) 

Lindsay, f Alexander Kyd, Esq. Medical service. 

Llewelyn, J. G. Esq. Calcutta. 

Lloyd, Colonel (L W. A., C.B. (28th Regiment N. I.) Lucknow. 
Loch, T. C. Esq. Civil service, Beerbhoom. 

Logan,f W. R. Esq. Indigo planter. 

Loughnan, Robert James, Esq. Civil service, Backergunge. 

Lovell, George, Esq. Merchant, Penang. 

Lowis, John, Esq. Civil service, Calcutta. 

Lowth, Frederick, Esq. Civil service, Balasore. 

Lowther,* Robert, Esq. Civil service, Allahabad. 

Ludwig, t Baron, Cape of Good Hope, (Honorary Mendjer.) 

Luke, William, Esq. Civil service. East Burdwan. 

Lushington,f Frederick A. Esq. Civil service. 

Lyall,t Charles, Esq. Merchant. 

Lyall,f Robert, Esq. Merchant. 

Lyall, John, Esq. Merchant, Calcutta. 

McArthur, Peter, Esq. Indigo planter, Malda. 

McClintock, George Frederick, Esq. Civil service, Calcutta. 
McCullum, D. Esq. Merchant, Calcutta. 

McDonell, E. Esq. Sub-Deputy Opium Agent, Clmmparun, Tirhoot. 
McDougall,t William, Esq. Indigo planter. 

McDowall, William, Esq. Indigo planter, Rungpore. 

MacDonald,t Peter, Esq. Indigo planter. 

MacFarlan,t David, Esq. Civil service. 

Maefarquhar, Major H. Tavoy. 

Mackenzie, James J. Esq. Merchant, Calcutta. 

Mackilligin, J. P. Esq. Merchant, Calcutta. 

Mackintosh, t George G. Esq. Civil service. 

Mackay,f J. Esq. (Honorary Member.) 

Mackey, D. Es(j. Merchant, Calcutta. 



Maclagan,* Frederick, Esq. Indigo planter, Kishnaghur. 

Macleod, Charles, Esq. Calcutta. 

McLeod,f Colonel DAncan, (Engineers.) 

McLeod,f Donald Frield, Esq. Civil service. 

McLeod, Major William, (30th Regiment Madras N. 1.) 

McLeod, Donald, Esq. Tirhoot. 

MacMullin, Lieutenant A. L. (23rd Regiment N. I.) .Lucknow. 
Macnair,f Robert, Esq. Indigo planter. 

Macpherson,* George G. Esq. Merchant, Calcutta. 

Macpherson, H. Esq. Medical service, Gwalior. 

Mactier, T. B. Esq. Civil service, Cuttack. 

Maddock, The Honorable Sir T. H., Deputy Governor of Bengal, 
Calcutta. 

Maharaj* Dhcraj Matabchund, Bahadoor, Rajah of Burdwaii. 

Malet, 0. W. Esq. Civil service, Midnapore. 

Manickjec,* Rustomjcc, Esq. Merchant, Calcutta. 

Mansell, f Charles Grenville, Esq. Civil service. 

Marcus,* J. P. Esq. Calcutta. 

Marquis, J. Esq. Indigo planter, Pubna. 

Marshman, J. C. Esq. Editor of the Friend of India ^ Serampore. 
Massey, George, Esq. Merchant, Calcutta. 

Masters,* J. W. Esq. Assistant to Commissioner of Assam, Now- 

Mathie,''* Major James, (Euroy)ean Regiment,) Deputy Commissioner 
of Assam. 

May,t John Stuart, Esq. 

May, George, Esq. Merchant, Calcutta. 

Melville,t The Honorable W. H. L. 

Mercer, G. G. Esq. Indigo planter. Eta. 

Metcalfe, H. C. Esq. Civil service, Tipperah. 

Millman,t G. C. Esq. Merchant, London. 

Mills,* Andrew John Moffat, Esq. Civil service. 

Molloy, R. Esq. Attorney, Calcutta. 

Money,* William James Henry, Esq. Civil service, Chittagong. 
Money, Wigram, Esq. Civil service, Mirzaporc. 

Money, David Inglis, Esq. Civil service, Kishnaghur. 

Moore, t Major J. A. 

Moore, t Henry, Esq. 

Moran, William, Esq. Indigo planter, Tirhoot. 

Momay, H. Es(i. Deputy Secretary Assam Company, Calcutta. 
Morton, T. C. Esq. Barrister, Supreme Court, Calcutta. 

Mouat, Frederick J. Esq. M.D., Secretary to the Council of Educa- 
tion, and Professor of Chemistry, &c. Medical College, Calcutta. 
Muneeram Burbundarec Burrooah, Gowhatty, Assam. 

Munro, Captain William, F.L.S. and F.B.E.S. (H.M. 39th Regi- 
ment,) Brigs^e Major, Fort William. 

Murray, Charles, Esq. Indigo planter, Serajgnngc Factory, Pubna. 
Mutteelall Seal,* Baboo, Merchant, Calcutta. 

Mylius,t Captain George, (‘idth Camcronians.) 
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Napleton, Major T. E. A. (COtli Regiment N. I.) Commandant of 
Hill Hangers, Bhanglepore. 

Neavc, Robert, Esq. Civil service, Azimghiir. 

Newcomen, t C. E. Esq. Merchant. 

Newmarch, J. Esq. Professor of Natural Philosophy, Hindoo College, 
Calcutta. 

Nicol, Frederick, Esq. Sugar planter, Dhobah. 

Nisbet,f Captain E. P. Commander of the Ayincoiirt^ (Free Member.) 
Nobinchunder Bhose, Baboo, Merchant, Calcutta. 

Nursingchundcr Bhose, Baboo, Merchant, Calcutta. 

O’Brien, Captain Wm. (8th Regt. Nizam’s Infantry,) Aurungabad. 
Ogilvy, J. B. Esq. Civil service, Chittagong. 

Olpherts, Lieutenant H. A. Artillery, Meerut. 

Ommaney, M. C. Esq. Civil service, Benares. 

O’Riley, Edward, Esq. Agriculturist, Amherst. 

Ouseley, Lieut. -Colonel J. R., G. G.’s A., S. \V. Frontier, and Com- 
missioner of Chota Nagpore. 

Ouseley, Captain R. (,50th Regiment N. I.) Priiicii)al Assistant G. 

G.’s A., S. W. Frontier, Burkaghur. 

Owen, Lt. and Adjt. (11th Regiment Madras N. 1.) Vizianagrain. 

Palmer, Lieut. -Colonel Thomas, (72nd Regiment N. I.) Delhi. 
Palmer, R. S. Esq. Merchant, Calcutta. 

Palmer, t John Carrington, Esq. Merchant. 

Palmer,* Thomas, Esq. Merchant, Calcutta. 

Parker, t Alfred, Esq. Merchant. 

Parker,! Henry Meredith, Esq. 

Parsons, Lieut. -Colonel James, C.B# (66th Regiment N. I.) Deputy 
Commissary General, Meerut. 

Paton, Francis Balfour, Esq. Merchant, Calcutta. 

Patrick, t William, Esq. Merchant. 

Payter,* J. W. Esq. Indigo planter, BogoraJi. 

Peel, The Honorable Sir Lawrence, Chief Justice, Supreme Court, 
Calcutta, (Vice-President.) 

Phayre, Captain A. P. Principal Assistant to the Commissioner of 
Tenasserim Provinces, Moulmein. 

Pickard, Edward, Esq. Bareilly. 

Potter, Owen, Esq. Merchant, Calcutta. 

Price, J. O. Esq. Government Cotton planter, Dacca. 

Prinsep, (Jharles Robert, Esq. LL.D., Standing Counsel, Supreme 
Court, Calcutta. 

Proby, F. Esq. Merchant, Dacca. 

Prosonoo Coomar Tagore, Baboo, Calcutta. 

Quintin, William St. Quintin, Esq. Civil service, Arrah. 

Radhakaiit Deb, Bahadoor, Rajah, Calcutta, (Vice-President.) 
Radhamadhub 15anoorjee, Baboo, Merchant, Calcutta. 
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Raikes, Henry Thomas, Esq. Civil service, Midnapore. 

Rainey, W. H. S. Esq. Indigo planter, Kholna, Jessore. 

Rajkissen* Mookerjee,^ Baboo, Landholder, Hooghly. 

Rajbullub Seal, Baboo, Merchant, Calcutta. 

Rajmohun Roy Chowdry, Baboo, Landholder, Rungporc. 

Ramchand Sing, Rajah, Berhampore. 

Ramgopaul Ghose, Baboo, Merchant, Calcutta, (Vice-President.) 
Ramdhone Ghose, Baboo, Deputy Collector 24-Pergunnahs, Calcutta. 
Ramanauth Tagore, Baboo, Dewan of the Union Bank, Calcutta. 
Rattray, Robert Haldane, Escp Civil service, Calcutta. 

Ravenshaw, E. C. Esq. Civil service, Patna. 

Rayson, P. Esq. Indigo planter, Cossipore Factory, via Patoolee. 
Rcddie, R. M. Esq. Merchant, Calcutta. 

Rcddie, Capt. G. B. (2yth Regt. N.I.) Dep. Asst. Corny. Genl., Mhow. 
Rehling, W. Esq. Indigo planter, Rungpore. 

Reid,t J . Esq. Civil service, Australia. 

Remfry,'f George, Escj. Merchant. 

Rennie, John, Esq. Merchant, Calcutta. 

Reynolds, Lieutenant C. S. (Jlitli Regiment N. I.) Junr. Assistant 
Commissioner of Assam, Luckimpore. 

Rich,J Colonel R. (6th Regiment N. I.) 

Richardson, t Robert, Esej. Civil service. 

Richards, J. Es(p Merchant. 

Richards, C. J. Esq. Merchant, Calcutta. 

Ridsdalc, William Croft, Esq. Supt. Military Orphan Press, Calcutta. 
Righy, Lieutenant H. Engineers, Cuttack. 

Robinson,* Francis Horsley, Esq. Civil service, Agra. 

Robinson, Captain Edward innes, (7th Light Cavalry,) Superintendent 
of the Bhuttee Territory, Sirsa. 

Robinson, t S. II. Esq. 

Robinson, G. B. Esq. Merchant, Calcutta. 

Robison, Capt. Hugh, Brigade Major and Paymaster, Nizam’s Army, 
Ellichpore Division. 

Rogers, Captain T. E., I. N. Superintendent of Marine, Calcutta. 
Rolfc, W. A. Esq. Medical service, Cachar. 

Rose, William Grant, Esq. Merchant, Calcutta. 

Rossjf A. Esq. Civil service, 

Rowe, Gilson, Esq. Indigo planter Jessore., 

Royle,t John Forbes, Esq. M.D., Professor of Materia Medica, King’s 
College, London, (Honorary Member.) 

Rustomjee Cowasjee, Esq. Merchant, Calcutta. 

Russell, C. D. Esq. Civil service, Bhauglepore. 

Russell, Francis Whitworth, Esq. Civil service, Hooghly. 

Rutherford, Capt. W. Collector of Canal Dues, Calcutta. 

Ryan, E. B. Esq, Taxing Officer, Supreme Court, Calcutta. 

RyaUjf Right Honorable Sir Edward, A. M. (Honorary Member.) 

Sage, R. P. Esq. Indigo planter, Boriburee Factory, Rungpore. 
Sage, Major Win. (18th N. 1.) Suptdg. Engineer, N. E. Provinces. 
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Sagra,t Don Ramas De La, (Honorary Member,) Island of Cuba. 
Samuells,* Edward A. Esq. Ciril service, Calcutta. 

Sarkies, P’. J. Esq. Merchant, Calcutta. ^ 

Saunders, J. O. B. Esq. Indigo planter, Allahabad. 

Savi, John Robert, Esq. Indigo planter, Sindooree, Jessore. 

Sawers,t A. Esq. Merchant. 

Scottjf George, Esq. Merchant. 

Scott, Lieutenant Charles, (27th Regiment N. I.) Principal Assistant 
to the Commissioner of Assam, Tezpore, Assam. 

Scott, Keith Macalistcr, tilsq. Medical service, Gowhatty, Assam. 
Sconce, Archibald, Esq. Civil service, Backergunge. 

Sealy,f Cudbert Thornhill, Esq. Civil service. 

Seppings,f John M. Esq. 

Seton, The Honorable Sir Henry Wilmot, A.M. Puisne Judge, 
Supreme Court, Calcutta. 

Sharpe, The Reverend James, Chaplain, Jubbulpore. 

Shaw,*!* Thomas Ambrose, Esq. Civil service. 

Shaw,f W. A. Esq. Indigo planter. 

Shaw, James Campbell, Esq. Indigo planter, Baleeah Factory, via 
Buxar. 

Shawe, M. Esq. Civil service, Backergunge. 

Showers, Captain St. Geo. D. Superintendent of the Education of the 
Nawaub Nazim of Bengal, Berhampore. 

Sinclair, George, Esq. Calcutta. 

Skipwith, F. Esq. Civil service, Chittagong. 

Sleeman, Lieut.-Colonel William Henry, (1st Regiment N. I.) Agent 
to Governor General, Saugor and Nerbudda territories. 

Small, James, Esq. Merchant, Calcutta. 

Smith, Samuel, Esq. Proprietor of the Hurkaru Newspaper, Calcutta. 
Smith, George Henry, Esq. Civil service, Delhi. 

Smith, t Francis Curwen, Esq. Civil service. 

Smith,! Robert, Esq. Merchant. 

Smith, Adam Freer, Esq. Merchant, Calcutta. 

Smith, Sydney George, Esq. Civil service, Banda. 

Speede, G. T. Frederick, Esq. Calcutta, (Free Member.) 

Speirs, Colonel Alexander, (50th Regt. N. I.) Resident at Nagpore. 
Spier,! William, Esq. Merchant. 

Spiers, t Captain William. 

Sreekissen Sing, Baboo, Calcutta. 

Sreekissen Mullick, Baboo, Calcutta. 

Stacy, Colonel Lewis Robert, C.B. (43rd Regiment N. I.) Com- 
manding at Neemuch. 

Stainforth,t F. Esq. Civil service. 

Stalkart, William, Esq. Merchant, Calcutta. 

Staunton, M. S, Esq. Assistant Millitary Auditor General’s Office, 
Calcutta. 

Steel, Major James, (2nd European Regiment,) Agra. 

Steer, Charles, Esq. Civil service, Dinageporc. 

Stephenson,! R» M. Esq. 



Stevenson,*! William, Esq. Junior, M.D. 

Stewart,* Captain William M. (22nd Regiment N. I.) fort Adjutant, 
Chunar. ^ 

Storm, William, Esq. Merchant, Calcutta, (Vice-President.) 

Storm, John, Esq. Merchant, Calcutta. 

Stopford,t James Sydney, Esq. Merchant. 

Stokes, Lieutenant S. W. (Horse Artillery,) Meerut. 

Stowell, C. S. Esq. Merchant, Meerut. 

Strickland, R. S. Esq. Merchant, Calcutta. 

Strong, P. P. Esq. Medical service, Calcutta. 

Sturgis,! Henry P. Esq. American Consul, Manilla. 

Sturt, R. R. Esq. Civil service. 

Sutherland, Colonel J. Superintendent of Rajpootanah. • 
Sutherland, Patrick, Esq. Assistant Military Board Office, Calcutta. 
Sutherland, Charles J. Esq. Merchant, Moulmeiii. 

Sutherland, Thos. Esq. Merchant, Calcutta. 

Suttoo Chum Ghosaul, Rajah, Calcutta. 

Syme,! Andrew, Esq. Merchant. 

Swatman, Captain William, (65th Regiment N. I.) Assistant Com- 
missary General, Dacca. 

Swinhoe, T. B. Esq. Attorney, Calcutta. 

Talib Ally Khan, Zemindar, Gyah. 

Taylor, C. B. Esq. Supt. of the Palamow Collieries, Rajharra. 
Taylor, George, Esq. Barrister at Law, Calcutta. 

Teil, John, Esq. Tanner, Kidderpore. 

Terry, W. Escp Indigo Planter, Midnapore. 

Thomason, The Honorable James, Lieutenant Governor of the N. W. 
Provinces, Agra. 

Thomson, R. Scott, Esq. Surgeon, Calcutta. 

Thompson, J. V, Esq. M.D., F.L.S., Deputy Inspector General of 
Hospitals, Sydney, (Corresponding Member.) 

Tbornton, John, Esq. Civil service, Agra. 

Thurburn,! R. V. Esq. Indigo planter. 

Tickell, Captain S. R. (31st Regiment N, I.) Assistant to Com- 
missioner of Arracan. 

Tiemroth,! C. Esq. 

Tiery, L. Esq. Indigo planter, Berhampore. 

Todd,! James, Esq. 

Tonriochy, Thomas, Esq. Deputy Collector, Bolundshohur. 

Torrens, Henry, Esq. Civil service, Berhampore. 

Torrens, Robert, Esq. Civil service, Calcutta. 

Tremblehansen, W. (L Esq. 

Trevor, Edward Tayler, Esq. Civil service, Kishnaghur. 

Trotter,! John, Esq. Civil service. 

Trotter, T. C. Esq. Civil service, Tirhoot. 

Tucker, Charles, Esq. Civil service, Calcutta. 

Tucker, Henry Carre, Esq. Civil service, Gonickpore. 

Tulloh, C. R. Esq. Civil service, Jaimpore. 



Turner,* Thomas Jacob, Esq. Civil service. 

Turner, George, Esq. Medical service, Mirzapore. 

Turtoii, Sir Thomas E. M. Bart. Ecclesiastical Registrar, Supreme 
Court, Calcutta. 

Tweedie,t John, Esq. Indigo planter. 

Twemlow, Major George, Nizam’s Army, Aurungabad. 

Vansittart, H. Esq. Civil service, Lahore. 

Vetch, Capt. Hamilton, Asst, to Commissioner of Assam, Debroglmr. 
Vipcent, W. Esq. Indigo Planter, Cawnpore. 

Waghom,t Thomas, Esq. (Honorary Member.) 

Wallace,' A. Esq. Merchant, Calcutta. 

Wallich,t N. Esq. M.D., (Honorary Member.) 

Walters,*! Henry, Esq. 

Warner,! Edward Lee, Esq. 

Watkins, Thos. Esq. 

Watson,! Major General Sir James, K.C.B. 

Watson,! John, Esq. Indigo planter. 

Watson,!* Robert, Esq. Indigo planter. 

Watt, Robert, Esq. Indigo planter, Tipperah. 

Waugh, Captain A. S. Surveyor General of India, Allaliabad. 
Wemyss, Capt. W. B. 9th Cavalry, Brigade Major, Meerut. 
Wemyss,! Captain James. 

Wight,* Robert, Esq. M.D. Madras Medical service. Superintendent 
Government Cotton plantations, Coimbatore. 

Williams, Fleetwood, Esq. Civil service, Budaon. 

Willis, Joseph, Esq. Merchant, Calcutta. 

Wingrove, E. Esq. Merchant, Calcutta. 

Wise, J. P. Esq. Indigo planter, Dacca. 

Wodehouse, W. E, Esq. Ceylon Civil service, Columbo. 

Woodcock, T. Parry, Esq. Civil service, Allahabad. 

Woodcock,! E. E. Esq. Civil service. 

Woodcock, Lieutenant S. C. (Horse Artillery,) Meerut. 

Wood, George, Esq. Calcutta. 

Wray, L. Esq. Penang, 

Wyatt, Thomas, Esq. Civil service, Rungpore. 

Wylie, Macleod, Esq. Barrister, Supreme Court, Calcutta. 

Young, G. L. Esq. Indigo planter, Pubna. 

Young, J. H. Esq. Civil service, Calcutta. 

Yule, J. W. Esq. Indigo planter, Tirhoot. 
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